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1 6.  Abstract 


Due  to  the  new  challenges  (e.g.,  government  downsizing,  increased  system  complexity,  ever-changing  high-risk 
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tion  program,  a  risk  assessment  process.  This  report  discusses  the  development,  validation,  and  end  product  (the 
Integrated  Risk  Assessment  [IRA]  process)  of  this  effort.  Effective  Implementation  of  the  IRA  process  provides  the 
Coast  Guard  with  risk-based  Information  for:  1)  controlling  and  reducing  loss  exposure,  (2)  making  risk-based 
decisions,  and  (3)  using  limited  resources  more  efficiently.  The  IRA  process  proved  to  be  an  effective  and  efficient 
risk  assessment  tool  for  various  types  of  vessels  and  their  operations,  as  well  as  shore  facilities  and  their  operations. 

This  report  contains  three  volumes.  Volume  I  consists  of  the  main  text  of  the  report  and  Attachment  A:  Integrated 
Risk  Assessment  (IRA)  Manual.  Volume  II  consists  of  Attachment  B:  Coarse  Hazard  Analysis  of  a  WMEC-210 
Vessel  in  Support  of  the  Paragon  Project  and  Attachment  C:  Coarse  Hazard  Analysis  of  the  Integrated  Support 
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ABSTRACT 


This  report  documents  a  coarse  ha2ard  analysis  of  the  United  States  Coast  Guard  (Coast  Guard) 
WMEC-210  in  support  of  the  Paragon  project.  The  analysis  was  performed  using  the  Integrated  Risk 
Assessment  coarse  hazard  analysis  methodology.  Personnel  from  the  Maintenance  and  Logistics 
Command  —  Atlantic  Health  and  Safety  Office  and  JBF  Associates,  Inc.  performed  the  analysis.  Coast 
Guard  personnel  from  the  USCGC  VENTUROUS  served  as  subject  matter  experts  for  the  analysis. 

The  coarse  hazard  analysis  provides  (1)  quantitative  risk  results  for  WMEC-210  operations  and  (2) 
recommendations  for  reducing  risk  (the  analysis  generated  60  risk  reduction  recommendations).  The 
analysis  focused  on  operations  of  interest  to  the  Paragon  project.  The  Paragon  project  is  a  study  within 
the  Coast  Guard  to  analyze  the  effects  of  workforce  reductions  on  Coast  Guard  cutters.  The  operations 
reviewed  in  this  coarse  hazard  analysis  are  those  believed  to  be  most  significantly  impacted  by  the  crew 
reductions.  The  purpose  of  the  analysis  is  to  establish  a  baseline  risk  of  these  operations  that  can  be 
compared  with  the  risk  of  the  operations  after  the  crew  reductions  have  taken  place  on  the  project  test 
platform. 
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SUMMARY 


This  report  documents  a  coarse  hazard  analysis  of  a  United  States  Coast  Guard  (Coast  Guard) 
WMEC-210  vessel  in  support  of  the  Paragon  project.  The  analysis  was  performed  using  the  Integrated 
Risk  Assessment  coarse  hazard  analysis  methodology.  Personnel  from  the  Maintenance  and  Logistics 
Command  —  Atlantic  Health  and  Safety  Office  and  JBF  Associates,  Inc.  performed  the  analysis.  Coast 
Guard  personnel  from  the  USCGC  VENTUROUS  served  as  subject  matter  experts  for  the  analysis.  The 
analysis  focused  on  operations  of  interest  to  the  Paragon  project.  The  Paragon  project  is  a  study  within 
the  Coast  Guard  to  analyze  the  effects  of  workforce  reductions  on  its  cutters.  The  operations  reviewed 
in  this  coarse  hazard  analysis  are  those  believed  to  be  most  significantly  impacted  by  the  crew  reductions. 
The  purpose  of  the  analysis  is  to  establish  a  baseline  risk  of  these  operations  that  can  be  compared  with 
the  risk  of  the  operations  after  the  crew  reductions  have  taken  place  on  the  project  test  platform. 

The  Paragon  project  scope  did  not  include  all  operations/evolutions  of  a  WMEC-210.  Therefore, 
the  analysis  results  do  not  represent  the  entire  risk  associated  with  a  WMEC-210. 

The  analysis  produced  60  risk  reduction  recommendations  specific  to  WMEC-210  vessels.  (The 
amount  of  risk  reduction  attributed  to  each  recommendation  was  not  assessed  in  this  analysis.) 

The  total  risk  index  number  (RIN)  for  the  WMEC-210  operations/evolutions  within  the  scope  of 
the  Paragon  project  is  approximately  13.  It  is  important  to  note  that  the  total  RIN  in  this  report  does  not 
represent  the  entire  risk  associated  with  a  WMEC-210  because  some  of  the  operations/evolutions  were 
not  within  the  scope  of  the  Paragon  project.  Table  S.  1  presents  the  mishap  class  frequencies  identified 
in  the  analysis.  Table  S.l  also  provides  an  expected  time  between  mishap  events. 


Table  S.l  Frequency  Analysis  Results  for  WMEC-210  (Paragon  Project  Scope) 


Unit 

Frequency  Bounds  for  Mishaps  (per  year) 

Expected  Time  Between  Mishap  Events 

A/B 

c 

D 

A/B 

C 

D 

WMEC- 

210 

0.06  to  0.6 

0.87  to  8.7 

28.4  to  284 

-17  years  to 
-20  months 

-14  months 
to  -6  weeks 

-2  weeks 
to  -31  hours 

The  mishap  categories  (Class  A,  B,  C,  and  D)  in  Table  S.l  are  consistent  with  the  health  and  safety 
categories  defined  by  the  Coast  Guard.  In  addition,  these  categories  have  been  expanded  to  include 
economic,  mission,  and  environmental  impacts. 
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Figure  S.l  and  Figure  S.2  present  the  risk  contribution  (percent  of  total  risk)  of  the 
operations/evolutions  and  functions  within  the  scope  of  this  analysis,  respectively. 
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i.  INTRODUCTION 


This  report  documents  a  coarse  hazard  analysis  of  a  United  States  Coast  Guard  (Coast  Guard) 
WMEC-210  vessel  in  support  of  the  Paragon  project  using  the  Integrated  Risk  Assessment  (IRA)  coarse 
hazard  analysis  methodology  (Reference  1).  Personnel  from  the  Maintenance  and  Logistics  Command  — 
Atlantic  Health  and  Safety  Office  (MLC-LANT)  and  JBF  Associates,  Inc.  performed  the  analysis.  Coast 
Guard  personnel  from  the  USCGC  VENTUROUS  served  as  subject  matter  ejqwrts  for  the  analysis.  Table 
1.1  lists  the  persoimel  involved  in  the  analysis. 

Table  1.1  Coarse  Hazard  Analysis  Team  Members 


Individual 

Organization 

ResponsibiUty 

USCGC  VENTUROUS  Personnel 

CW03  Paul  Leach 

HSCS  Glenn  Sheridan 

Andrew  M.  Huff 

Thomas  F.  Zanin 

USCGC  VENTUROUS 

MLC-LANT  (kse) 
MLC-LANT  (kse) 

JBF  Associates,  Inc. 

JBF  Associates,  Inc. 

Subject  matter  experts 
Analysis  leader 

Analysis  leader 

Documentation 

Documentation 

The  coarse  hazard  analysis  provides  (1)  quantitative  risk  results  for  WMEC-210  operations  and  (2) 
recommendations  for  reducing  risk  (the  analysis  generated  60  risk  reduction  recommendations).  The 
analysis  focused  on  operations  of  interest  to  the  Paragon  project.  The  Paragon  project  is  a  study  within 
the  Coast  Guard  to  analyze  the  effects  of  workforce  reductions  on  its  cutters.  The  operations  reviewed 
in  this  coarse  hazard  analysis  are  those  believed  to  be  most  significantly  impacted  by  the  crew  reductions. 
The  purpose  of  the  analysis  is  to  establish  a  baseline  risk  of  these  operations  that  can  be  compared  with 
the  risk  of  the  operations  after  the  crew  reductions  have  taken  place  on  the  project  test  platform. 

The  Paragon  project  scope  did  not  include  all  operations/evolutions  of  a  WMEC-210.  Therefore, 
the  analysis  results  do  not  represent  the  entire  risk  associated  with  a  WMEC-210. 

To  assist  the  reader  of  this  report,  operations/evolutions  are  presented  in  bold  type  (e.g.,  boarding), 
functions  are  presented  in  italicized  type  (e.g.,  operating  vessels/crqft),  and  deviation  types  are  presented 
in  regular  type  (e.g.,  physical  hazards  exposure). 
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2.  UNIT  AND  OPERATIONS 


WMEC-210  cutters  perform  a  variety  of  missions  for  the  Coast  Guard,  including  fisheries  law 
enforcement,  search  and  rescue,  drug  interdiction,  migrant  operations,  and  defense  readiness.  The 
USCGC  VENTUROUS  is  based  in  St.  Petersburg,  Florida,  and  typically  operates  in  the  Gulf  of  Mexico 
and  in  Carribean  waters. 
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3.  SCOPE  OF  THE  COARSE  HAZARD  ANALYSIS 


The  team  analyzed  WMEC-210  operations/evolutions  of  interest  to  the  Paragon  project.  It  is 
important  to  note  that  not  all  operations/evolutions  applicable  to  WMEC-210s  were  analyzed.  Table  3.1 
presents  the  operations/evolutions  and  functions  applicable  to  a  WMEC-210  (denoted  by  a  check  in  a 
cell).  The  shaded  cells  in  Table  3.1  represent  the  operations/evolutions  and  functions  addressed  by  the 
coarse  hazard  analysis  team  in  this  analysis.  These  operations/evolutions  and  functions  included  the 
operations/evolutions  and  functions  within  the  scope  of  the  Paragon  project. 

Because  of  time  constraints,  the  hazard  analysis  team  did  not  address  all  functions  for  each  evaluated 
operation/evolution.  However,  the  team  did  evaluate  the  functions  judged  in  advance  as  being 
significantly  impacted  by  the  Paragon  project  and  also  those  functions  contributing  significantly  to  the 
vessel’s  risk. 
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Table  3.1  Operations/Evolutions  and  Functions  Matrix  for  WMEC-210*  (cont’d) 
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/pajoqaay 

§:s 

JD  *S  ^ 

jassaA  luojx 

rt  2  8 
CO 

puBi  mojj 

suoi;Bjado  ;Boq  llBms 

snopBjado  jaidoaifan 


poojy^  loj^uoa  aSBOiBQ 


aji)  —  ioj;aoa  aSBcasQ 


SinpjBog 


SniMOx 


*A  check  in  a  cell  denotes  that  the  operation/evolution  and  function  are  applicable  to  a  WMEC-210.  Shaded  cells  were  within  the  analysis  scope. 


4,  ANALYSIS  APPROACH 


The  WMEC-210  coarse  hazard  analysis  was  performed  using  the  guidance  of  Reference  1.  Table 
A.l  in  Attachment  A  documents  the  coarse  hazard  analysis.  This  table  is  organized  by 
operation/evolution  and  describes  how  deviations  (upset  conditions)  may  lead  to  mishaps  (i.e.,  the 
deviation  causes,  safeguards,  and  mishaps  of  interest).  The  risk  index  numbers  (RINs)  characterizing  the 
risk  associated  with  each  deviation  are  also  listed  in  Table  A.l.  Reference  1  discusses  the  mishap 
categories  and  frequency  categories  listed  in  Table  A.  1 .  The  frequency  categories  are  shown  in  Figure 
4.1.  The  mishap  categories  (Class  A,  B,  C,  and  D  mishaps)  for  health  and  safeQr  losses  are  defined  in 
the  USCG  Safety  and  Environmental  Health  Manual  (Reference  2).  The  mishap  categories  have  been 
expanded  for  use  in  the  IRA  process  to  include  economic,  mission,  and  environmental  losses,  as 
summarized  in  Table  4.1. 
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Frequency  Scoring  Categories 


Frequency 
Score  Descriptions 


iSirate?*  Example  Benchmarks  for  Assigning 
frequency  bounds)  Categories  for  a  Single  Vessel 


Continuous 

will  occur  almost  oontlnousty 
(100  or  more  times  per  year) 


Very  Frequent 

will  occur  very  frequently 
(10  to  100  times  per  year) 


Frequent 

will  occur  frequently 
(one  to  10  times  per  year) 


Occasional 

Will  occur  periodically 
(one  time  every  1  to  10  years) 


Probable 

Will  occur  a  few  times  over  a 
50-year  period 

(one  time  every  10  years  to  50% 
chance  over  a  50-year  period) 


Improbable 
Unlikely,  but  reasonably 
expected  to  occur 
(50%  to  5%  chance  over  a 
50-year  period) 


Rare 

Very  unlikely,  but  credible 
(5%  to  0.5%  chance  over  a 
50-year  period) 


Remote 

Extremely  unlikely,  but  not 
physically  impossible 
(0.5%  to  0.005%  chance  over  a 
50-year  period) 


Incredible 

Physically  Impossible  or 
virtually  impossible 
(less  than  0.005%  chance  over  a 
50-year  period) 


8 

H  lOQ/y  I 

7 

M  10/y  I 

6 

-i  liy  . 

5 

■  o.iiy  ■ 

4 
3 

■i  ixi(H/y  ■ 

2 

■  ixio^/y» 

1 


>-  Ont  event  each  week 

»  One  event  each  month 

-  One  event  each  quarter 

•  One  event  per  year 

-  One  event  over  one  tour  (3  years) 

-  One  event  over  three  touri  (0  yean) 

- 10%  chance  of  an  event  over  one  tour  (3  years) 

- 10%  chance  of  an  event  over  three  tours  (9  years) 

•  1%  chance  of  an  event  over  one  tour  (3  yean) 

•  1%  chance  of  an  event  over  three  toun  (9  yean) 

•  1-in>1.000  chance  of  an  event  over  one  tour  (3  yean) 

>  14n-1.000  chance  of  an  event  over  three  toun  (9  yean) 


^l-in-IO.OOO  chance  of  an  event  over 
’  three  toun  (9  yean) 


^  •1-in-100.000  chance  of  an  event  over 
’  three  toun  (9  yean) 


d:Vdata\present\97prs058Mikellhoodsoofes.vsd 


Figure  4.1  Frequeui^  Scoring  Categories 
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Table  4.1  Mishap  Categories 


Mishap 

Category 

Safety 

Economic 

Class  A 

A  vessel  is  missing  or 
abandoned,  recoveiy  is 
impossible  or 
impractical,  or  the  vessel 
cannot  be  repaired 
economically;  an  injury 
or  illness  results  in  a 
fatality  or  permanent 
total  disability 

The  cost  of 
reportable  property 
damage  is 
$1,000,000  or  more 

Class  B 

Any  injury  or  illness 
results  in  permanent 
partial  disability;  five  or 
more  people  are  inpatient 
hospitalized 

The  cost  of 
reportable  property 
damage  is  $200,000 
or  more,  but  less 
than  $1,000,000 

Class  C 

A  nonfatal  injuiy  or 
illness  results  in  loss  of 
time  from  work  beyond 
the  day  or  shift  on  which 
it  occurred 

The  cost  of  property 
damage  is  $10,000 
or  more,  but  less 
than  $200,000 

Class  D 

A  nonfatal  injury  or 
illness  occurs  diat  does 
not  meet  the  criteria  of  a 
Class  C  mishap;  a  person 
is  overboard,  an 
accidental  firearm 
discharge  occurs,  or  an 
electric  shock  occurs, 
none  of  which  meets  the 
criteria  of  a  higher 
classification 

The  cost  of  property 
damage  is  less  dian 
$10,000 
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Mission 


Environmental 


Major  impact  on 
ability  of  vessel/base 
to  rapidiy  accomplish 
critical  missions. 
Significant  command 
attention 


Major  of&ite 
impact  (offsite 
health  effects) 


Moderate  impact  on 
ability  of  vessel/base 
to  rapidly  accomplish 
critical  missions. 
Limited  capabilities, 
but  able  to  respond  if 
needed 


Significant 
offsite  impact 
(community  alert 
or  awareness) 


Minor  impact  on 
ability  of  vessel/base 
to  rapidly  accomplish 
critical  missions. 
Operational  nuisance 


Onsite  release  of 
a  substance  with 
minor/no  offsite 
effects 


5.  RESULTS 


This  section  provides  the  analysis  results  for  the  risk  information  presented  in  Table  5.1.  In  future 
reports.  Table  5.1  will  represent  risk  information  selected  through  the  IRA  software.  An  asterisk  (♦)  in 
any  of  the  cells  of  Table  5.1  indicates  standard  risk  information  that  will  be  included  in  every  IRA  coarse 
hazard  analysis  report,  unless  the  person  requesting  the  report  explicitly  excludes  the  information.  A 
check  signifies  information  that  is  included  in  this  report.  Table  5.1  contains  the  following  information 
options:  (1)  unit  risk  information,  (2)  detailed  unit  risk  information,  and  (3)  recommendation 
information. 


Unit  risk  information  includes  (1)  a  risk  matrix  presenting  the  number  of  deviations  the  study 
identified  as  having  a  particular  frequency  score  and  mishap  class,  (2)  a  listing  of  high  risk  deviations, 
(3)  a  presentation  of  the  cumulative  or  overall  risk  based  on  all  deviations  investigated,  and  (4)  a 
comparison  of  unit  results  with  Mishap  Reporting  (MISREP)  data. 

Detailed  risk  information  includes  information  for  the  unit  separated  into  (1)  operation/evolution, 
(2)  function,  (3)  location,  and  (4)  deviation  type.  For  example,  by  placing  a  check  in  the  first  space 
under  the  Bar  Chart  header,  the  user  can  request  a  bar  chart  Jiowing  the  risk  contribution  of  the  various 
operations/evolutions  addressed  by  the  study.  By  placing  a  check  in  the  first  space  under  the  Table  of 
Dominant  Deviations  header,  the  user  can  request  a  table  showing  dominant  deviations  associated  with 
the  high  risk  operations/evolutions.  If  other  detailed  information  is  needed,  the  user  can  request  a  matrix 
showing  operation/evolution  by  risk  contribution  of  applicable  functions,  locations,  or  deviation  types. 
For  example,  by  placing  a  check  in  the  space  where  Operation/Evolution  and  By  Function  intersect,  the 
user  can  request  a  matrix  presenting  a  breakdown  of  risk  contribution  results  for  operation/evolution  by 
function. 

Recommendation  information  includes  options  for  selecting  (1)  a  list  of  recommendations,  (2) 
estimated  risk  impact  of  recommendations  versus  associated  deviations,  or  (3)  selected  deviations  versus 
estimated  risk  impact  of  associated  recommendations. 
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Table  5.1  Risk  Information  Selected  for  This  Report  (A  check  sigmfies  the  information  is  included 
in  this  report) 


UNIT  RISK  INFORMATION 

Risk  Matrix 

Most 

SigniHcant 

Deviations 

Overall  Results 
(Frequency  Bounds) 

Comparison  of  Results 
with  MISREP  Data 

/* 

(Figure  5.1) 

/* 

(Table  5.2) 

✓* 

(Table  5.3) 

/* 

(Table  5.4) 

DETAILED  UNIT  RISK  INFORMATION 

Breakdown  of  Unit 

Bar  Chart 

Table  of 
Dominant 
Deviations 

Risk  Contribution  Matrbc 

By 

Operation/ 

Evolution 

By 

Function 

By 

Location 

By  Deviation 
Type 

Operation/Evolution 

/* 

(Figure  5.2) 

/ 

(Table  5.5) 

Function 

/* 

(Figure  5.3) 

/ 

(Table  5.6) 

Location 

Deviation  Type 

/* 

(Figure  5.4) 

✓ 

(Table  5.7) 

HUH 

RECOMMENDATION  INFORMATION 

Listing  of 
Recommendations 

Elstimated  Risk  Impact  of 
Recommendations  Versus 
Deviations 

Selected  Deviations  Versus 
Estimated  Risk  Impact  of 
Recommendations 

Recommendations 

/* 

(Section  7) 

/♦ 

(Table  B.l) 

/ 

(Table  B.2) 

*  Standard  risk  information  included  in  every  IRA  coarse  hazard  analysis  report. 


5.1  VESSEL  RISK 

The  total  RIN  for  the  WMEC-210  operations/evolutions  within  the  scope  of  the  Paragon  project  is 
approximately  13.  This  section  provides  detailed  information  about  the  vessel  risk. 

5.1.1  Risk  Matrix 

The  risk  matrix  for  a  WMEC-210  (Paragon  project  scope;  see  note  below)  is  shown  in  Figure  5.1. 
The  shaded  areas  in  Figure  5.1  represent  risk  categories  below  the  screening  criteria  (relatively  low  risk; 
not  evaluated  in  detail  during  the  analysis).  Not  all  deviations  addressed  by  the  analysis  team  are 
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reflected  in  Figure  5.1  because  the  team  screened  lower  risk  deviations  from  further  study  during  the 
analysis  (screening  is  described  in  Reference  1).  The  number  in  each  cell  of  the  matrix  is  the  number 
of  deviations  with  the  frequency  score  and  mishap  class  represented  by  the  cell.  For  example,  the  cell 
corresponding  to  Frequent  (6)  and  Class  D  Mish^  indicates  that  16  deviations  were  assessed  as  having 
a  Class  D  Mishap  frequency  of  6. 

NOTE:  The  risk  matrix  represents  only  the  scope  d^ned  by  the  Paragon  project.  This  analysis  did 

not  cover  all  operations/evolutions,  functions,  or  deviations  of  a  WMEC-llO  and,  ther^ore, 
represents  only  a  partial  risk  profile  of  a  WMEC-2I0. 

Continuous  (8) 

Very  Frequent  (7) 

Frequent  (6) 

Occasional  (S) 

Probable  (4) 

Improbable  (3) 

Rare  (2) 

Remote  (1) 

Incredible  (0) 


Figure  5.1  Risk  Matrix  for  WMEC-210  (Paragon  Project  Scope) 

5.1.2  High  Bisk  Deviations 

Table  5.2  presents  a  list  of  the  high  risk  deviations  for  a  WMEC-210  as  indicated  by  their  associated 
RINs  (i.e.,  those  with  RINs  greater  than  0.6). 


— 

— 

1 

— 

16 

— 

24 

7 

— 

17 

5 

9 

42 

Class  D  Mishaps  Class  C  Mishaps  Class  A/B  Mishaps 


5.1.3  Overall  Frequency  Bounds  for  Mishaps 

Table  5.3  summarizes  the  frequency  bounds  for  Class  A/B,  Class  C,  and  Class  D  mishaps  for  a 
WMEC-210.  This  information  indicates  (1)  the  expected  frequency  ranges  in  which  mishaps  will  occur 
and  (2)  the  expected  time  between  mishap  events  for  each  mishap  class.  The  mishap  frequency  bounds 
were  determined  using  the  information  from  Figure  5.1  and  the  upper  and  lower  frequency  bounds  for 
each  mishap  frequency  category  (see  Reference  1). 
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Table  5.2  Wigh  Risk  Deviations^  for  WMEC-210  (Paragon  Project  Scope) 


RIN 

(Risk 

Contribution) 

Deviation* 

Revised  RlNf 

3.006 

(22.8%) 

Boarding 

Providing  assessment/investigation/coordination  services 

Physical  hazards  exposure  (Item  3.3) 

0.9 

(6.8%) 

Small  boat  launch/recovery 

Operating  lifting  equipment 

Physical  hazards  exposure  (Item  11.4) 

0.63 

(4.8%) 

Not  operation/evolution  speciHc 

Providing  electrical  power  services 

Electrical  hazards  exposure  (Item  23.7) 

0.63 

(4.8%) 

Helicopter  operations 

Operating  aircreft 

Aircraft  unavailable  Gtem  7.1) 

0.63 

(4.8%) 

Vessel  leaving  or  returning 

Operating  vessels/crqft 

Incorrect  position/direction/speed  (Item  16.2) 

0.6003 

(4.6%) 

Not  operation/cvolutlon  specific 

Providing  industrial  systems/equipment 

Physical  hazards  exposure  Otem  21.3) 

0.603 

(4.6%) 

Damage  control  —  tire 

Providing  fire  services 

Physical  hazards  exposure  (Item  4.3) 

+  The  remaining  deviations  had  risk  contributions  less  than  3.0%  of  total  vessel  risk. 

♦  The  referenced  item  numbers  in  Table  A.l  discuss  the  specific  causes  (including  equipment  feilurcs,  human  errors,  and 

external  events),  mishaps,  and  safeguards  associated  with  these  deviations. 
t  Revised  RIN  if  all  applicable  recommendations  are  implemented.  See  Table  B.2  for  an  assessment  of  applicable 
recommendations  for  these  deviations.  (Note:  This  exercise  is  outside  the  scope  of  the  Paragon  project.) 


Table  5.3  Frequency  Analysis  Results  for  WMEC-210  (Paragon  Project  Scope) 


Unit 

Frequency  Bounds  for  Mishaps  (per  year) 

Expected  Time  Between  Mishap  Events 

A/B 

C 

D 

A/B 

C 

D 

WMEC- 

210 

0.06  to  0.6 

0.87  to  8.7 

28.4  to  284 

-17  years  to 
-20  months 

-14  months 
to  -6  weeks 

-2  weeks 
to  -31  hours 
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5.L4  Comparison  of  Analysis  Results  with  MISREP  Data 

Table  5.4  compares  the  estimated  frequency  bounds  for  mishaps  associated  with  a  WMEC-210  to 
actual  mishap  frequencies  based  on  MISREP  data  from  the  last  3.5  years. 


Table  5.4  Comparison  of  Estimated  Mishap  Frequencies  for  WMEC-210  (Paragon  Project 
Scope)  with  MISREP  Data 


Unit 

Estimated  Frequency  Bounds  for 
Mishaps  (per  year) 

Mishap  Frequencies  Based  on  Coast  Guard 
(MKREIO  Data  (per  year)' 

A/B 

C 

D 

A/B* 

C* 

JY 

WMEC-210 

0.06  to 
0.6 

0.87  to  8.7 

28.4  to 
284 

-0.02 

-0.98 

-1.4 

'  MISREP  search  was  conducted  for  all  WMEC-210s. 

*  Based  on  0  Class  A/B  mishaps  over  3.5  years  (assumed  <  1  mishap/3.5  years/16  vessels). 

*  Based  on  55  Class  C  mishaps  over  3.5  years  (55  mishaps/3.5  years/16  vessels). 

*  Based  on  81  Class  D  mishaps  over  3.5  years  (81  mishaps/3.5  years/16  vessels). 

5.2  RESULTS  FOR  SELECTED  RISK  INFORMATION  TYPES 

This  section  presents  results  (in  Figures  5.2  through  5.4  and  Tables  5.5  through  5.8)  for  the  risk 
information  types  selected  in  Table  5.1.  The  coarse  hazard  analysis  recommendations  are  presented  in 
Section  7. 
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Table  5.5  High  Risk  Operations/Evolutions 
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CM 


Operations/Evolutions  Risk 

Contributing  to  -80%  Contribution  Deviations  Contributing  to  -80%  of  Deviation  Risk  Contribution  to 

of  Facility  Risk  to  Facility  Operation/Evolution  Risk  Operation/Evolution 
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Table  5.6  High  Risk  Functions 
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Table  5.6  High  Risk  Functions  (cont’d) 
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Table  5.7  High  Risk  Deviation  Types  (cont’d) 


Table  5.8  Risk  Contribution  of  Deviation  Types  by  Function  for  WMEC-210* 
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6,  OBSERVATIONS 


This  section  presents  observations  on  the  coarse  hazard  analysis  results. 

6J  ANALYSIS  SCOPE  OBSERVATIONS 

The  coarse  hazard  analysis  addressed  the  operations/evolutions  identified  as  being  impacted  by  the 
Paragon  project.  However,  not  all  of  the  operations/evolutions  of  a  WMEC-210  were  analyzed  (e.g., 
towing).  Therefore,  this  analysis  does  not  present  a  complete  picture  of  the  WMEC-210  risk.  The 
analysis  does  provide  information  that  should  support  meaningful  risk  management  decisions  for  the 
Paragon  project,  and  the  information  can  be  useful  in  managing  the  risk  of  the  operations/evolutions 
analyzed. 

6.2  RISK  OBSERVATIONS  FOR  VESSELS 

•  The  risk  matrix  in  Figure  5.1  shows  a  distribution  of  potential  Class  A/B,  Class  C,  and  Class 
D  mishaps.  When  reviewing  Figure  5.1,  note  that  the  number  of  potential  mishaps  decreases 
on  a  straight  line  as  mishap  severity  increases  (the  line  is  an  imaginary  one  [of  constant  risk] 
running  from  upper  left  to  lower  right),  with  the  majority  of  potential  Class  A/B  mishaps  being 
even  lower  than  an  imagined  line  would  suggest  (indicating  an  emphasis  on  reducing  large 
consequence  mishaps).  This  type  of  result  is  common  for  a  vessel  class  that  has  been  operated 
for  a  relatively  long  time  and  has  focused  on  preventing  very  significant  or  very  frequent 
mishaps.  It  is  important  to  remember  that  this  matrix  represents  only  operations/evolutions 
within  the  Paragon  scope  and  not  an  entire  WMEC-210. 

•  As  seen  in  Table  5.2,  vessel  risk  within  the  Paragon  scope  is  dominated  by  the  “physical  hazards 
exposure"  deviation  associated  with  boarding  (-23%  of  the  total  risk).  USCGC  VENTUROUS 
personnel  expected  boarding  and  small  boat  launch/recovery  to  be  the  high  risk  operations  (a 
vast  majority  of  small  boat  operations  support  boarding  operations).  The  analysis  results 
validated  their  expectations,  and  coincided  with  the  coarse  hazard  analysis  results  of  the  WHEC- 
378  vessel  class  (which  also  identified  the  physical  hazards  associated  with  boarding  as  the 
dominant  risk  contributor). 

•  The  expected  frequency  of  mishap  events  shown  in  Table  5.3  (frequenty  analysis  results)  appears 
to  be  reasonable  for  the  type  of  operations  performed  by  the  WMEC-210.  If  the  scope  of  the 
analysis  had  included  all  WMEC-210  operations/evolutions,  the  frequencies  in  Table  5.3  would 
have  been  higher. 


37 


•  Comparing  the  team’s  estimated  mishap  frequencies  with  actual  mishap  frequencies  derived  from 
MISREP  data  (Table  5,4),  the  team’s  estimates  are  slightly  higher  than  those  found  in  the 
MISREP  Hatahagft  (significantly  higher  for  Class  D  mishaps).  A  couple  of  factors  may  influence 
the  discrepancy  between  analysis  results  and  MISREP  data: 

(1)  Minor  equipment  damage  or  physical  injuries  (Class  D  mishaps)  may  often  go  unreported 
by  personnel 

(2)  The  may  have  been  influenced  by  recent  mishap  events,  causing  them  to  overestimate 
mishap  event  frequencies  and  assign  higher  frequency  scores  during  the  analysis 

It  should  be  noted  that  if  the  analysis  were  to  include  all  operations/evolutions  for  a  WMEC-210, 
the  discrepancy  in  the  data  could  be  larger. 

6.3  RISK  OBSERVATIONS  FOR  OPERATIONS/EVOLUTIONS 

Boarding  and  not  operation/evolution  specific  are  the  dominant  operations/evolutions  in  this 
analysis  (Figure  5.2).  Together  they  account  for  -57%  of  total  risk  (Paragon  project  scope). 

•  The  risk  associated  with  boarding  (Table  5.5)  is  dominated  by  “physical  hazards  exposure* 
related  to  providing  assessment/investigation/coordination  services.  This  activity  includes 
transferring  between  the  small  boat  and  the  subject  vessel  and  performing  an  assessment  on  the 
subject  vessel 

•  Not  operation/evolution  specific  includes  all  of  the  activities  that  are  not  specific  to  an 
operation/evolution.  Table  5.5  shows  that  the  risk  associated  with  not  operation/evolution 
specific  is  dominated  by  “electrical  hazards  exposure"  related  to  maintaining  the  power 
distribution  system  and  “physical  hazards  exposure"  related  to  operating/maintaining  mechanical 
equipment  on  the  vessel 


6.4  RISK  OBSERVATIONS  FOR  FUNCTIONS 

Providing  assessment /investigation/coordination  services,  operating  vessels/crt^,  and  operating 
lifting  equipment  are  the  dominant  risk  contributing  functions  in  this  analysis  (Figure  5.3).  Together  they 
account  for  -63%  of  total  risk  (Paragon  project  scope). 

•  Table  5.6  shows  that  the  main  contributor  to  the  risk  associated  with  providing  assessment/ 
investigation/coordination  services  is  “physical  hazards  exposure"  related  to  the  boarding 
operation  (mainly  unloading  and  loading  from  the  small  boat  while  at  the  subject  vessel  and 
performing  an  assessment  on  the  subject  vessel) 
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•  The  main  contributor  (Table  5.6)  to  the  risk  associated  with  operating  vessels/crqft  is  related  to 
maneuvering  the  WMEC-210  during  mooring  and  getting  underway 

•  The  main  contributor  (Table  5.6)  to  the  risk  associated  with  operating  lifting  equipment  is 
“physical  hazards  exposure"  related  to  launching  and  recovering  the  small  boat.  This  includes 
physical  injury  to  personnel  operating/maintaining  the  launch  and  recovery  equipment,  as  well 
as  members  of  the  boarding  team  as  they  load  and  unload  from  the  small  boat  while  at  the  cutter 

6.5  RISK  OBSERVATIONS  FOR  DEVIATION  TYPES 

“Physical  hazards  exposure”  deviations  are  the  dominant  contributors  to  risk  in  this  analysis  (Figure 
5.4).  This  deviation  type  accounts  for  -50%  of  the  total  risk  (Paragon  project  scope).  Table  5.7  shows 
that  “physical  hazards  exposure”  during  the  boarding  and  small  boat  launcb/recoveiy  operations  are 
the  highest  risk  deviations  within  this  deviation  type. 
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7.  RECOMMENDATIONS 


The  following  are  the  recommendations  developed  by  the  WMEC-210  coarse  hazard  analysis  team 
to  help  reduce  the  risks  of  potential  mishaps.  Table  B.l  provides  the  recommendations  and  associated 
operations/evolutions,  functions,  and  deviations.  This  table  can  be  used  for  determining  the  potential 
risk  reduction  if  the  recommendations  are  implemented. 

Recommendation  1  —  Consider  researching  the  benefits  of  the  vessel  tracking  system  (VTS)  to 
understand  the  value  of  VTS  in  ports  where  the  service  is  established.  The  VTS  is  only  in  use  in  certain 
ports,  and  its  benefits  should  be  researched  to  determine  if  it  should  be  installed  in  all  major  U.S.  ports. 

Recommendation  2  —  Consider  mandating  the  use  of  tugs/pusher  boats  in  mooring/unmooring 
operations.  Using  these  boats  can  lower  the  likelihood  of  accidents  due  to  misjudgment  of  local 
conditions,  unfamiliarity  with  local  conditions,  and  using  ships’  propulsion  close  to  the  pier. 

Recommendation  3 — Consider  promoting  a  better  understanding  of navigation  rules  among  recreational 
boaters.  Recreational  boaters  have  habitually  been  a  source  of  problems  during  vessel  transits. 

Recommendation  4  —  Consider  implementing  a  more  expedient  form  of  communications  between  the 
bridge  and  the  deck  during  line  handling  evolutions.  Currently,  communications  are  Officer  of  the  Deck 
(OOD)  to  bridge  phone  talker,  bridge  phone  talker  to  deck  phone  talker,  and  deck  phone  talker  to  deck 
supervisor. 

Recommendation  5  —  Consider  increasing  the  frequency  of  line  handling  evolution  training.  Due  to  the 
rotation  of  experienced  deck  personnel,  experienced  line  handlers  are  often  scarce.  This  forces  newly 
qualified  personnel  or  personnel  being  trained  (under  supervision)  to  accomplish  a  large  number  of  deck 
tasks  during  mooring/unmooring  evolutions.  The  training  outlined  in  the  Cutter  Training  and 
Qualification  Manual  serves  as  the  basis  for  this  training  and  should  be  conducted  on  deck  (simulated  line 
handling)  as  much  as  possible. 

Recommendation  6  —  Consider  promoting  the  use  of  local  ship-driving  simulators  for  training  vessel 
personnel.  The  Coast  Guard  has  a  simulator  in  New  London,  but  it  may  not  be  readily  accessible.  Using 
local  simulators  may  prove  beneficial,  especially  for  training  under  local  conditions. 

Recommendation  7  —  Consider  performing  additional  walkthrough  evolutions  for  damage  control  with 
only  a  limited  amount  of  equipment  before  conducting  walkthrough  evolutions  with  fidl  damage  control 
equipment.  Personnel  occasionally  experience  physical  injuries  during  training  evolutions,  and  conducting 
limited  equipment  walkthroughs  may  reduce  physical  hazards  exposure. 
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Recommendation  8  —  Consider  medically  screening  for  claustrophobia  those  vessel  personnel  assigned 
to  damage  control  duties.  Damage  control  operations  are  occasionally  hindered  because  personnel  with 
claustrophobia  are  limited  in  performing  in  some  damage  control  environments. 

Recommendation  9  —  Consider  additional  damage  control  cross-training  for  vessel  personnel 
Currently,  certain  vessel  personnel  receive  only  minimal  damage  control  training.  More  cross-training  will 
increase  the  effectiveness  of  damage  control. 

Recommendation  10  —  Consider  using  local firefighting  training  facilities  for  training  vessel  personnel 
in  damage  control  events.  Using  local  facilities  exposes  personnel  to  realistic  fire  scenarios  and  should 
be  cost  effective  due  to  the  proximity  of  the  facilities  to  the  vessel. 

Recommendation  11  —  Consider  promoting  shipboard  familiarization  visits  by  local  fire  departments. 
This  will  increase  damage  control  capabilities  of  local  fire  departments  if  they  need  to  respond  to  a  vessel. 

Recommendation  12  —  Consider  incorporating  safety  and  damage  control  inspections  with  material 
inspections  and  increasing  the  Jreguency  of  these  inspections.  Material  inspections  are  being  performed 
periodically,  but  safety  and  damage  control  inspections  are  not  being  performed  as  fixquently.  Combining 
all  elements  into  a  single  inspection  will  more  efficiently  use  personnel  time  and  should  increase  the 
likelihood  of  identifying  safety  and  damage  control  deficiencies. 

Recommendation  13  —  Consider  developing  Tailored  Shipboard  Training  Assessment  (TSTA)  damage 
control  scenarios  that  require  numbers  of  personnel  more  in  line  with  expected  vessel  manning.  Current 
TSTA  scenarios  require  more  personnel  for  damage  control  scenarios  than  are  normally  expected  to  be 
available  to  fight  damage  control  events. 

Recommendation  14  —  Consider  using  portable  AFFF  extinguishers  on  board  vessels.  Portable  AFFF 
extinguishers  allow  personnel  to  respond  faster  to  Class  B  fires  and  lower  the  physical  hazard  exposure 
from  running  AFFF  hoses  around  engineering  spaces. 

Recommendation  15  —  Consider  enhancing  all-hands  training  (in-port  training)  to  include  reporting 
unusual  vessel  traffic  or  nearby  vessels  getting  underway  to  the  OOD.  This  will  help  the  OOD  be  aware 
of  local  traffic  and  take  timely  corrective  action  when  needed. 

Recommendation  16  —  Consider  sending  additional  vessel  personnel  to  basic  damage  control  school 
(flooding  school).  Vessel  personnel  are  not  sent  to  many  flooding  control  schools,  and  this  will  improve 
vessel  capability  in  fighting  flooding. 

Recommendation  17  —  Once  new  personnel  are  identified  for  sea  duty,  consider  sending  them  to  some 
type  of  damage  control  training  before  arriving  at  a  vessel.  This  will  provide  basic  damage  control 
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awareness  for  all  new  vessel  personnel.  Consider  areas  of  training  such  as  watertight  door  boundary 
conditions,  fire  hoses  use,  breathing  apparatus,  flooding  control,  clothing  requirements,  damage  control 
discrepancy  prevention,  etc. 

Recommendation  18 — Consider  more  frequent  training  on  identifring  and  handling  hazardous  materials 
(HAZMAT).  This  will  increase  vessel-wide  hazard  communication/handling  and  will  support  damage 
control  efforts. 

Recommendation  19 — Consider  enhancing  HAZMAT  training  to  include  training  all  hands  on  hazardous 
materials  found  in  each  compartment.  A  listing  like  this  exists  for  supporting  damage  control  efforts.  This 
training  would  increase  hazardous  materials  awareness  for  routine  vessel  activities  and  for  damage  control 
scenarios.  The  training  should  be  performed  on  a  periodic  basis. 

Recommendation  20  —  Consider  using  thermal  imager  and  O2  sampler  mock-ups  instead  of  ornml 
equipment  during  damage  control  drills.  This  would  reduce  equipment  damage  during  damage  control 
drills. 

Recommendation  21  —  Consider  not  grading  TSTA  or  underway  drills.  Grading  scores  should  be  overall 
damage  control  capability  scores  aimed  at  accomplishing  damage  control  functions  instead  of  a  point 
system.  The  current  point  system  causes  vessels  to  repeatedly  run  damage  control  (perbaps  to  excess),  thus 
exposing  personnel  to  injury  and  possibly  damaging  equipment. 

Recommendation  22  —  Consider  requiring  that  inport  OODs  establish  communications  with  nearby 
vessels  or  local  port  authorities.  This  will  help  the  vessel  OOD  be  aware  of  vessel  traffic  and  vessel 
activities  (e.g.,  divers  in  the  water)  near  the  vessel  and  take  timely  corrective  action  when  needed. 

Recommendation  23  —  Consider  establishing  standard  procedures  for  requesting  local  assistance 
( domestic  and  foreign)  and  establishing  specific  vessel  security  measures  for  increased  security  situations 
(consistent  with  Coast  Guard  Threat  Con  levels).  This  will  streamline  security  decisions  and  lower 
uncertainty  of  OODs  in  responding  to  security  matters.  This  should  include  procedures  for  establishing 
security  for  different  vessel  manning  levels  while  in  port. 

Recommendation  24  —  Consider  increasing  the  use  of  remote  alarm  systems  on  critical  vessel  systems 
and  increasing  the  number  of  alarm  channels  for  existing  alarm  systems  (e.g.,  multiple  flooding  alarm 
levels  for  each  monitored  bilge).  This  would  reduce  the  need  for  roving  watchstanders  to  physically  check 
all  vessel  spaces  and  may  reduce  fatigue  on  watchstanders  (who  may  already  be  fatigued  from  duty 
responsibilities),  or  may  reduce  the  number  of  required  watchstanders. 
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Recommendation  25  —  Consider  monitoring  CASREP  reports  for  equipment/system  failure  trends.  This 
will  assist  vessel  personnel  in  monitoring/checking/maintaining  potential  problem  areas  on  their  vessels. 
Elements  of  this  may  be  currently  captured  in  the  Configuration  Management  Plus  system. 

Recommendation  26  —  Consider  performing  quality  assurance  checks  on  the  accuracy  of  the  electrical 
securing  schedule  after  maintenance  periods.  This  will  reduce  the  chance  of  electrical  shock  during 
damage  control  or  maintenance  activities. 

Recommendation  27  —  Consider  sending  more  vessel  damage  control  personnel  to  Damage  Control 
Petty  Officer  School  (DCPO  School).  This  Navy  school  would  increase  damage  control  awareness  for 
vessel  personnel,  especially  during  structural  maintenance/inspection. 

Recommendation  28  —  Consider  increasing  the  availability  of  the  Material  Assistance  Team  (MAT)  and 
the  Naval  Engineering  Support  Unit  (NESU)  teams  for  vessel  support  in  vessel  downsizing.  The  vessel 
currently  uses  these  resources  (engineering,  damage  control,  and  electronics),  and  may  need  them  even 
more  if  vessel  personnel  manning  is  reduced. 

Recommendation  29  —  Consider  periodically  training  the  helicopter  team  on  the  use  and  hazards  of  the 
hot  start  equipment.  Personnel  had  not  seen  the  equipment  used  and  were  unfamiliar  with  its  use. 

Recommendation  30  —  Consider  establishing  on-duty  time  limits  (such  as  those  established  for  pilots) 
for  helicopter  crew  members  to  reduce  fatigue  during  helicopter  operations.  Helicopter  operations  often 
require  a  significant  amount  of  working  hours  fiom  the  helicopter  crew.  Establishing  tune  limits  can  help 
reduce  fatigue-related  accidents. 

Recommendation  31  —  Consider  improving  the  technical  support  for  cranes  and  davits  such  as  sending 
personnel  to  maintenance  classes  and  acquiring  the  current  technical  manuals,  schematics,  and  operating 
instructions  for  the  cranes  and  davits.  Maintenance  is  difficult  due  to  the  lack  of  lifting  system 
information.  Operation  of  the  lifting  system  and  maintenance  response  time  can  be  improved  with  better 
technical  support. 

Recommendation  32  —  Consider  ways  to  simplify  the  electrical  and  mechanical  system  of  the  cranes  and 
davits  to  improve  the  reliability  of  the  systems.  These  systems  require  frequent  maintenance  and  should 
be  modified  or  redesigned  to  reduce  maintenance  tasks  and  periodicity. 

Recommendation  33  —  Consider  periodically  load  testing  the  fiberglass  around  the  lifting  eyes  on  the 
small  boats  to  determine  if  there  is  any  degradation  that  can  lead  to  a  structured  failure.  The  fiberglass 
on  the  small  boat  will  degrade  over  time,  and  a  method  to  monitor  the  degradation  would  help  prevent 
unanticipated  failures. 
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Recommendation  34  —  Consider  requiringfomud  training  for  small  boat  equipment  inspectors  or  using 
certified  inspectors.  Inspection  of  lifting  equipment  should  be  performed  by  experienced  personnel  to 
ensure  that  subtle  problems  with  the  lifting  equipment  are  detected. 

Recommendation  35 — Consider  weight  testing  the  Motor  Surf  Boat  (MSB)  on  a  yearly  basis  to  determine 
if  the  MSB  is  retaining  water  and  increasing  in  weight.  Over  the  life  of  an  MSB,  the  MSB  will  retain 
water  and  increase  in  weight.  This  should  be  periodically  checked  to  ensure  that  the  boat  is  within 
acceptable  weight  limits. 

Recommendation  36  —  Consider  re-engineering  the  control  switch  on  the  crane/davit  for  obvious 
forward  and  reverse  operation.  The  current  switch  does  not  have  an  obvious  transition  from  forward  to 
reverse  and  can  present  a  significant  safety  problem  during  operation. 

Recommendation  37  —  Consider  providing  more  hands-on  launch  and  recovery  operations  training  in 
nonemergency  conditions.  This  type  of  training  provides  crew  members  with  better  learning  opportunities 
without  the  pressure  of  a  critical  situation. 

Recommendation  38  —  Consider  maintaining  the  consistency  of  the  personnel  on  the  launch  and 
recovery  team  to  improve  crew  coordination.  Personnel  supporting  this  operation  rotate  duties  frequently, 
and  team  inexperience  presents  safety  and  operational  problems. 

Recommendation  39  —  Consider  installing  a  light  on  the  weather  deck  that  indicates  whether  the 
hydraulic  pump  is  running.  If  the  hydraulic  pump  is  not  turned  off  after  the  operation,  the  pump  may 
overheat  and  start  a  fire. 

Recommendation  40  —  Consider  establishing  a  consistent  set  of  personnel  on  the  boarding  team  to 
improve  coordination  between  team  members.  Personnel  supporting  this  operation  rotate  duties  frequently, 
and  team  inexperience  presents  safety  and  operational  problems. 

Recommendation  41  —  Consider  including  the  coxswain  in  the  boarding  pre-brief  to  ensure  that  the 
coxswain  is  aware  of  the  boarding  plan.  Currently,  the  coxswain  is  not  included  in  the  boarding  pre-brief 
and  must  be  briefed  by  the  boarding  team  (if  briefed  at  all).  Including  the  coxswain  in  the  pre-brief  will 
better  prepare  the  coxswain  for  the  operation  and  help  to  ensure  a  safer  transit. 

Recommendation  42  —  Consider  having  the  coxswain  get  a  bridge-eye  view  of  the  transit  path  and 
subject  vessel  before  the  boarding  evolution.  A  view  of  the  transit  path,  sea  conditions,  and  subject  vessel 
can  help  ensure  a  safer  transit  and  unloading  of  boarding  team  members  to  the  subject  vessel. 
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Recommendation  43  —  Consider  providing  the  boarding  team  with  brighter  flashlights  to  improve  night 
boarding  visibility  and  visibility  in  dark  vessel  spaces  (e.g.,  state-of-the-art  lights).  Having  the  brightest 
possible  lights  can  help  ensure  safer  operations  in  the  daric. 

Recommendation  44  —  Consider  rotating  boarding  team  members  during  high  temperature  evolutions 
to  reduce  fatigue  and  heat  exhaustion.  With  all  of  the  personal  protective  equipment  required  for  boarding 
and  the  physical  requirements  of  the  operation,  a  rotation  of  team  members  can  help  ensure  safe  operations 
during  extended  boardings. 

Recommendation  45  —  Consider  ensuring  that  boarding  teams  carry  plenty  of  water  during  high 
temperature  operations.  Having  plenty  of  water  available  during  hot  weather  will  help  combat  fatigue  and 
heat  exhaustion. 

Recommendation  46  —  Consider  having  boarding  teams  carry  hearing  protection  and  use  the  protection 
when  inspecting  high  noise  areas  on  the  subject  vessels  (e.g.,  engine  room,  compressor,  or  generator 
spaces).  Currently,  boarding  team  members  do  not  cany  hearing  protection  and  the  subject  vessels  rarely 
have  the  protection  available.  Boarding  team  members  should  cany  hearing  protection  and  use  the 
protection  when  in  the  presence  of  a  suspected  high  noise  source. 

Recommendation  47  —  Consider  requiring  all  boarding  team  members  to  be  inoculated  before 
performing  boardings  (e.g.,  hepatitis  A  and  B,  gamma  globulin).  Boarding  team  members  can  be  exposed 
to  a  variety  of  diseases  and  viruses  during  boardings.  Members  should  receive  a  standard  set  of 
inoculations  before  their  first  boarding. 

Recommendation  48  —  Consider  implementing  safety  function  (operational)  checks  of  small  arms 
weapons  before  each  boarding.  This  check  will  help  ensure  that  the  weapon  will  operate  safely. 

Recommendation  49  —  Consider  having  the  boarding  team  collectively  load  and  unload  small  caliber 
weapons.  Coordination  of  loading  and  unloading  allows  the  gunner’s  mate  and  other  safety  supervisors 
to  monitor  this  activity  and  helps  ensure  safety. 

Recommendation  50  —  Consider  using  wireless  communication  equipment  for  the  landing  safety  officer 
(ISO),  pilot,  helicopter  control  officer  (HCO),  and  helicopter  team  to  improve  communications.  During 
helicopter  operations,  it  is  difficult  to  hear  instructions  when  wearing  the  required  hearing  protection. 
Wireless  communication  equipment  will  improve  the  helicopter  team’s  communication  while  allowing 
them  freedom  of  movement. 

Recommendation  51  —  Consider  screening  venders  that  have  previously  supplied  contaminated/low 
quality  fuel  oil.  Contaminated/low  quality  fuel  must  be  cleaned  by  the  cutter  before  it  can  be  used.  Some 
vendors  have  consistently  provided  low  quality  fuel,  and  these  vendors  should  be  screened  to  reduce  cost. 
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Recommendation  52  —  Consider  improving  eye  and  face  protection  when  refueling  the  helicopter,  such 
as  adding  a  face  shield  to  helmets.  Currently,  only  goggles  are  required  to  be  worn  when  refueling  the 
helicopter.  The  goggles  will  only  protect  the  eyes  (and  not  the  rest  of  the  face)  if  there  is  a  fuel  spill. 

Recommendation  53  —  Consider  changing  the  type  of gloves  worn  by  the  fueling  team  to  rubber  gloves 
to  protect  the  crew  from  the  fuel  oil.  The  current  cotton  gloves  absorb  the  fuel  oil. 

Recommendation  54 — Consider  ensuring  that  load  tests  are  performed  on  chain foils  and  that  preventive 
maintenance  on  the  chain  falls  is  working.  All  chain  falls  in  the  repair  lockers  should  be  periodically 
weight  tested  to  ensure  safe  operations. 

Recommendation  55  —  Consider  updating  the  supplies  and  materials  required  to  be  warehoused  on  the 
cutter  to  reflect  the  current  cutter  requirements.  Modifying  the  requirements  can  reduce  the  cramped 
conditions  in  ship  storage  spaces  and  will  help  ensure  that  supplies  and  materials  ar«  safely  stored. 

Recommendation  56  —  Consider  coding  all  gauges  and  other  equipment  so  ‘in  "parameter  and  “out  of 
parameter  readings  or  conditions  can  be  identified  quickly  by  watchstanders.  Coding  gauges  and 
equipment  can  improve  the  reaction  time  to  upset  conditions. 

Recommendation  57  —  Consider  eliminating  watchstanders  during  the  work  day  and  placing  the 
responsibility  for  checking  equipment  or  spaces  on  vessel  personnel  working  with  the  equipment  or 
working  in  the  spaces.  During  the  day,  vessel  personnel  are  working  throughout  the  vessel.  The 
watchstander  duties  could  be  spread  among  multiple  vessel  personnel. 

Recommendation  58  —  Consider  installing  cameras  to  watch  the  exterior  parts  of  the  vessel  to  reduce 
the  number  of  watchstanders  currently  required  The  cameras  could  be  monitored  from  a  single  location 
such  as  the  bridge,  mess  deck,  etc. 

Recommendation  59  —  Consider  moving  the  breaker for  each  individual  electrical  panel  closer  to  the 
location  of  the  panel.  Currently,  breakers  are  in  the  control  room  and  panels  are  distributed  across  the 
vessel.  Having  a  breaker  at  the  panel  will  give  the  person  working  on  the  breaker  better  control  over  the 
breaker  and  will  provide  assurance  that  it  remains  off. 

Recommendation  60  —  Consider  using  ground fault  circuit  interrupters  (GFCI)  on  all  power  cords  used 
on  the  exterior  of  the  vessel.  This  will  reduce  the  chance  of  electrical  shock  during  exterior  maintenance 
(e.g.,  deck  maintenance). 
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8.  BENEFIT  OF  IMPLEMENTING  RECOMMENDATIONS 


The  benefit  of  implementing  recommendations  is  not  in  the  scope  of  this  analysis.  Table  B.l  and 
Table  B.2  are  included  in  the  event  these  exercises  are  performed  later.  The  method  for  performing 
these  exercises  is  discussed  in  Reference  1. 
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9,  CONCLUDING  REMARKS 


The  analysis  results  establish  a  risk  baseline  for  a  majority  of  WMEC-210  operations/evolutions, 
and  should  be  effective  in  supporting  the  needs  of  the  Paragon  project.  Because  the  scope  of  this  analysis 
did  not  cover  all  operations/evolutions  of  a  WMEC-210,  an  additional  analysis,  if  desired,  should  be 
performed  and  include  the  remaining  WMEC-210  operations/evolutions. 
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10.5  Vessel  impacts  SCREENED 

submerged  object 

Comments: 
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pilot  house  controls 
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16.4  Vessel  struck  by  See  Incorrect 

floating  object  position/direction/speed 

Comments: 


1 6. 1 2  High  pressure  SCREENED 

materials  exposure 

Comments: 
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Damage  control  (flooding) 
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22. 1 0  Excessive  vibration  SCREENED 

exposure 
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24.8  High  pressure  SCREENED 
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25.8  High  pressure  SCREENED 
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26.13  Hot/cold  SCREENED 

environments 
exposure 
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Coarse  Hazard  Analysis  Recommendations 
Risk  Reduction  Estimates 


lazards  exposure  (Item 
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(MSB)  on  a  yearly  basis  to  Loss  of  support  (Item  1 1 .2) 

determine  if  the  MSB  is  retaining  - _ - 

water  and  increasing  in  weight.  TOTAL  0.033 
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Table  B.l  Worksheet  for  Establishing  the  Risk  Reduction  of  Coarse  Hazard  Analysis  Recommendations  for  WMEC-210  (cont’d) 
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firefighting  trainingfacilities  for  training  vessel 
personnel  in  damage  control  events. 

Recommendation  11  —  Consider  promoting 
shipboard familiarization  visits  by  local  fire 
departments. _ _ 


Table  B.2  Worksheet  for  Establishing  the  Risk  Reduction  of  Recommendations  Applicable  to  High  Risk  Deviations  (cont’d) 
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Attachment  C 


Coarse  Hazard  Analysis  of  the  Integrated 
Support  Command  (ISC)  at  Seattle,  Washington 

This  attachment  contains  the  resvilts  of  a  coarse  hazard  analysis  performed  on  a  Coast  Guard 
shore  facility.  Included  are  typical  results  produced  by  the  analysis  and  the  raw  data  collected 
during  the  analysis  sessions  with  the  subject  matter  experts. 
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ABSTRACT 


This  report  documents  a  coarse  hazard  analysis  of  die  United  States  Coast  Guard  (USCG)  Integrated 
Support  Command  (ISC)  in  Seattle,  Washington.  The  analysis  was  performed  using  the  Integrated 
Safety  Assessment  (ISA)  coarse  hazard  analysis  methodology.  Personnel  from  JBF  Associates,  Inc. 
performed  the  analysis.  Personnel  from  (1)  the  Research  and  Development  Center,  (2)  the  office  of 
Facility  Safety,  and  (3)  the  office  of  Logistics  Policy  provided  oversight.  Both  USCG  and  civilian 
personnel  at  ISC  Seattle  served  as  subject  matter  experts  for  the  analysis. 

The  coarse  hazard  analysis  provides  (1)  quantitative  risk  results  for  ISC  operations  and  (2) 
recommendations  for  reducing  risk  (58  risk  reduction  recommendations  were  generated).  The  analysis 
focused  on  pier  services,  industrial  services,  and  base  services.  Off-base  activities  and  small  boat 
operations  (and  the  associated  risks)  were  not  addressed. 
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SUMMARY 


This  report  presents  the  results  of  a  coarse  hazard  analysis  for  a  United  States  Coast  Guard  (USCG) 
Integrated  Support  Command  (ISC)  using  the  Integrated  Safety  Assessment  (ISA)  coarse  hazard  analysis 
methodology.  The  analysis  was  performed  for  the  ISC  in  Seattle,  Washington.  Personnel  from  JBF 
Associates,  Inc.  facilitated  the  analysis.  The  purpose  of  the  analysis  was  to  test  the  ISA  process  on  a 
USCG  shore  facility  and  to  identify  dominant  risk  contributors  for  ISC  Seattle’s  operations.  The  analysis 
focused  on  pier  services,  industrial  services,  and  base  services.  Off-base  activities  and  small  boat 
operations  (and  the  associated  risks)  were  not  addressed. 

The  analysis  covered  a  majority  of  the  operations/evolutions  and  fimctions  applicable  to  an  ISC  and 
produced  58  risk  reduction  recommendations  specific  to  ISC  Seattle.  The  amount  of  risk  reduction 
attributed  to  each  recommendation  was  not  assessed  in  this  analysis. 

The  total  facility  risk  index  number  (RIN)  for  ISC  Seattle  is  32.9.  (An  RIN  of  1  is  equivalent  to 
$10,000  of  potential  loss  due  to  risk.)  The  RIN  translates  into  the  mishap  class  frequencies  presented 
in  Table  S.l. 


Table  S.l  Overall  Evaluation  Results  for  ISC  Seattle 


Unit 

Frequency  Bounds  for  Mishaps  (per  year) 

Expected  Number  of  Occurrences 
over  50  Years 

A/B 

C 

D 

A/B 

C 

D 

ISC 

Seattle 

0.1  to  1 

3  to  31 

69  to  694 

-5  to  -50 

-150  to -1,550 

-3,500  to  -35,000 

The  mishap  categories  (Class  A,  B,  C,  and  D)  in  Table  S.  1  are  consistent  with  the  health  and  safety 
categories  defined  by  the  USCG.  In  addition,  these  categories  have  been  expanded  to  economic, 

mission,  and  environmental  impacts. 

The  following  figures  present  risk  information  by  operation/evolution,  function,  and  location. 
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L  INTRODUCTION 


This  report  presents  the  results  of  a  coarse  hazard  analysis  of  a  United  States  Coast  Guard  (USCG) 
shore  facility  using  the  Integrated  Safety  Assessment  (ISA)  coarse  hazard  analysis  methodology'.  The 
analysis  was  performed  for  the  Integrated  Support  Command  (ISC)  in  Seattle,  Washington.  Personnel 
from  JBF  Associates,  Inc.  (JBFA)  performed  the  analysis.  Personnel  from  (1)  the  Research  and 
Development  Center  (RDC),  (2)  the  office  of  FacUity  Safety  (G-WKS-2),  and  (3)  the  office  of  Logistics 
Policy  (G-SLP)  provided  oversight.  Both  USCG  and  civilian  personnel  at  ISC  Seattle  served  as  subject 
matter  experts  for  the  analysis.  Table  1  lists  the  personnel  involved  in  the  analysis. 

Table  1  Coarse  Hazard  Analysis  Team  Members 


Individual 

Organization 

Responsibility 

Vernon  H.  Guthrie 

JBF  Associates,  Inc. 

Analysis  leader 

David  A.  Walker 

JBF  Associates,  Inc. 

Analysis  leader 

Thomas  F.  Zanin 

JBF  Associates,  Inc. 

Documentation 

Andrew  M.  Huff 

JBF  Associates,  Inc. 

Documentation 

William  H.  Jones 

RDC 

Oversight 

Bennie  L.  Smith  (Jr) 

G-WKS-2 

Oversight 

LT  Stephen  Dakin 

G-SLP 

Oversight 

Gerald  Hansmire 

Makers  Architecture  Company 

Subject  matter  expert 

ISC  Seattle  and  Naval  Engineering 
Support  Unit  (NESU)  Seattle  Staff 

ISC  and  NESU  Seattle 

Subject  matter  etywrts 

The  course  hazard  analysis  provides  (1)  quantitative  risk  results  for  ISC  operations  and  (2) 
recommendations  for  reducing  risk  (58  risk  reduction  recommendations  were  generated).  The  analysis 
focused  on  pier  services,  industrial  services,  and  base  services.  Off-base  activities  and  small  boat 
operations  (and  the  associated  risks)  were  not  addressed. 
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2.  RISK  INFORMATION  CONTAINED  IN  THE  REPORT 


Table  2  presents  the  types  of  risk  information  included  in  this  report. 


Table  2  T^pes  of  Risk  Information  (A  check  signifies  the  information  is  included  in  this  report) 


Risk 

Matrix 

Most  Significant 
Deviations 

Overall  Results 
(Frequency  Bounds) 

Comparison  of  Results 
with  MISREP  Data 

Facility  Risk 

/* 

/* 

/♦ 

/* 

Bar  Chart 

By  Operation/ 
Evolution 

By  Function 

By  Location 

By  Deviation 
Type 

Operation/Evolution 

/* 

Functions 

/* 

Locations 

✓* 

Deviation  Types 

/* 

✓* 

Listing  of 
Recommendations 

Estimated  Risk  Impact  of 
Recommendations  Versus 
Deviations 

Estimated  Risk  Impact  of 
Deviations  Versus 
Recommendations 

Recommendations 

/* 

*  Standard  risk  information  included  in  every  ISA  coarse  hazard  analysis  report. 
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3,  UNIT  AND  OPERATIONS 


ISC  Seattle  provides  equipment,  maintenance,  and  personnel  support  to  vessels  stationed  in  and 
visiting  Seattle,  as  well  as  commands  resident  on  base.  High  endurance  cutters  (WHECs)  and  polar  ice 
breaker  cutters  are  normally  stationed  at  ISC  Seattle.  Vessel  maintenance  support  comes  from  a  Naval 
Engineering  Support  Unit  (NESU)  and  an  Electronic  Support  Unit  (ESU)  located  on  base.  ISC  facilities 
are  maintained  by  a  facility  engineering  staff  with  shops  separate  from  NESU  and  ESU. 
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4.  SCOPE  OF  THE  COARSE  HAZARD  ANALYSIS 


The  team  analyzed  activities  at  ISC  Seattle  but  did  not  analyze  activities  for  all  ISCs.  Table  3 
presents  the  operations/evolutions  and  functions  addressed  by  the  coarse  hazard  analysis  team  (denoted 
by  shaded  cells).  The  functions  applicable  to  operations/evolutions  are  denoted  by  the  checks  in  Table 
3. 

4.1  ANALYSIS  EXCEPTIONS 

4.1.1  Exceptions  for  Operations/Evolutions 

•  The  small  boat  station  was  not  analyzed  (the  analysis  focused  on  ISC  activities). 

•  Off-base  mishaps  were  not  evaluated  during  the  analysis. 

4.1.2  Exceptions  for  Functions 

Because  of  time  constraints,  not  all  functions  for  each  evaluated  operation/evolution  were  addressed 
by  the  hazard  analysis  team.  However,  all  ISC  functions  identified  as  the  most  significant  for  the 
facility’s  risk  were  evaluated. 
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Table  3  Operations/Evolutions  and  Functions  Matrix  —  ISC  Seattle 


ISC  OPERATIONS/EVOLUnONS 


ISC  OPERATIONS/EVOLUTIONS 


t  Pier  services  include  Pier  35,  Pier  36,  Pier  37  (including  the  apron),  and  the  small  boat  piers 

t  Industrial  services  include  Building  7  (areas  under  USCG  control).  Building  3  (NESU),  outdoor  storage  (HAZMAT  storage),  ATON  support  building,  and  warehouse  storag 
buildings 

■  Base  services  include  the  BEQ/Gallcy,  Barber  Shop,  Armory,  Building  7  (firing  range).  Magazine,  Boathouse,  Administrative  Building,  Exchange,  Building  3  (facilit 
engineering  and  the  recreation  center),  and  Museum 


5.  ANALYSIS  APPROACH 


The  ISC  Seattle  coarse  hazard  analysis  was  perfomed  using  the  guidance  of  Reference  1.  Detailed 
worksheets  documenting  the  coarse  hazard  analysis  are  presented  in  Attachment  A.  These  worksheets 
are  organized  by  operation/evolution  and  describe  how  deviations  (upset  conditions)  lead  to  mishaps 
(i.e.,  the  deviation  causes,  safeguards,  and  mishaps  of  interest).  The  risk  index  numbers  (RINs) 
characterizing  the  risk  associated  with  each  deviation  are  also  listed  in  each  worksheet.  Reference  1 
discusses  the  mishap  categories  and  frequency  categories  listed  in  the  Attachment  A  worksheets.  The 
frequency  categories  are  also  shown  in  Figure  1.  The  mishap  categories  (Class  A,  B,  C,  and  D  mishaps) 
for  health  and  safety  losses  are  defined  in  the  USCG  Safety  and  Environmental  Health  Manual*.  The 
mishap  categories  have  been  expanded  to  include  economic,  mission,  and  environmental  losses  and  are 
summarized  in  Table  4. 
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Frequency  Scoring  Categories 


Frequency 
Score  Descriptions 

Continuous 


ExampleBenarniaitefertoigning 
frequency  bounds)  Categones  for  a  Single  Vessel 


Will  occur  almost  continously 
(100  or  more  times  per  year) 


8 


Very  Frequent 

Will  occur  ve7  frequently 
(10  to  100  times  per  year) 


7 


Frequent 

Wilt  occur  frequently 
(one  to  10  times  per  year) 


6 


‘  Ont  event  each  week 


•  One  event  each  month 


-  One  event  each  quarter 


Occasional 

Wilt  occur  periodically 
(one  time  every  1  to  10  years) 


Probable 

Wilt  occur  a  few  times  over  a 
50>year  period 

(one  time  every  10  years  to  50% 
chance  over  a  50»year  period) 


Improbable 
Unlikely,  but  reasonably 
expected  to  occur 
(50%  to  5%  chance  over  a 
50-year  period) 


Rare 

Very  unlikely,  but  credible 
(5%  to  0.5%  chance  over  a 
50-year  period) 


Remote 

Extremely  unlikely,  but  not 
physically  impossible 
(0.5%  to  0.005%  chance  over  a 
50-year  period) 


Incredible 

Physically  impossible  or 
virtually  impossible 
(less  than  0.005%  chance  over  a 
50-year  period) 


-I  1^  » 

5 

■i  0.1/y  ■ 

4 
3 

■■  1x10*®^  ■ 

2 

-ixio-^/y- 

1 

«ixio*®/y«— ^ 


0 


tf:Vdatx\presen(\S7prs058Uikefihoodsoerts.vsd 


Ont  event  per  year 

One  event  over  one  tour  (3  years) 

One  event  over  thme  totn  (9  years) 

10%  chance  o(  an  event  over  one  tour  (3  years) 

10%  chance  of  an  event  over  three  tours  (9  years) 

1  %  chance  of  an  event  over  one  tour  (3  years) 

1%  chance  of  an  event  over  three  tours  (9  years) 

1*in-1.000  chance  of  an  event  over  one  tour  p  years) 
l-in-I.OOO  chance  of  an  event  over  three  tours  ( 9  years) 


M-kvlO.OOO  chance  of  an  event  over 
three  tours  (9  years) 


*1-in>1X.OOO  chance  of  an  event  over 
three  tours  {9  yean) 


Figure  1  Frequency  Scoring  Categories 
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Table  4  Mishap  Categories 


Mishap 

Category 

Safety 

Economic 

Mission 

Environmental 

Class  A 

A  vessel  is  missing  or 
abandoned,  recoveiy  is 
impossible  or 
impractical,  or  the  vessel 
cannot  be  repaired 
economically;  an  injury 
or  illness  results  in  a 
fatality  or  permanent 
total  disability 

The  cost  of 
reportable  property 
damage  is 
$1,000,000  or 
greater 

Major  impact  on 
ability  of  vessel/base 
to  rapidly  accomplish 
critical  missions. 
Significant  command 
attention 

Major  offsite 
impact  (offsite 
healdi  effects) 

Class  B 

Any  injury  or  illness 
results  in  permanent 
partial  disability;  five  or 
more  people  are  inpatient 
hospitalized 

The  cost  of 
reportable  property 
damage  is  $200,000 
or  more,  but  less 
than  $1,000,000 

Class  C 

A  nonfatal  injury  or 
illness  results  in  loss  of 
time  from  woric  beyond 
the  day  or  shift  on  which 
it  occurred 

The  cost  of  property 
damage  is  $10,000 
or  more,  but  less 
than  $200,000 

Moderate  impact  on 
ability  of  vessel/base 
to  rapidly  accomplish 
critical  missions. 

Limited  capabilities, 
but  able  to  respond  if 
needed 

Significant 
offrite  impact 
(community  alert 
or  awareness) 

Class  D 

A  nonfatal  injury  or 
illness  occurs  that  does 

not  meet  the  criteria  of  a 
Class  C  mishap;  a  person 
is  overboard,  an 
accidental  firearms 
discharge  occurs,  or  an 
electric  shock  occurs, 
none  of  which  meets  the 
criteria  of  a  higher 
classification 

The  cost  of  property 
damage  is  less  than 
$10,000 

Minor  impact  on 
ability  of  vessel/base 
to  rapidly  accomplish 
critical  missions. 
Operational  nuisance 

Onsite  release  of 

a  substance  with 

minor/no  offsite 

effects 
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6.  RESULTS 


6.1  FACJUTYRISK 

6.1.1  Risk  Matrix 

The  risk  matrix  for  ISC  Seattle  is  shown  in  Figure  2.  The  shaded  areas  in  Figure  2  represent  risk 
categories  below  the  screening  criteria  (very  low  risk).  Not  all  deviations  addressed  by  the  analysis  team 
are  reflected  in  Figure  2  because  the  team  screened  certain  deviations  from  further  study  during  the 
analysis  (screening  is  described  in  Reference  1).  The  number  in  each  cell  of  the  matrix  is  the  number 
of  deviations  with  the  frequency  score  and  mishap  class  represented  by  the  cell. 


Continuous  (8) 
Very  Frequent  (7) 
Frequent  (6) 
Occasional  (S) 
Probable  (4) 
Improbable  (3) 
Rare  (2) 

Remote  (1) 
Incredible  (0) 


6.1.2  High  Risk  Deviations 

Table  5  presents  a  list  of  the  high  risk  deviations  for  ISC  Seattle  as  indicated  by  their  associated  risk 
index  numbers  (RINs)  (i.e.,  those  with  RINs  greater  than  3.0). 


— 

.  — 

— 

5 

— 

— 

15 

1 

— 

44 

18 

— 

27 

00 

9 

30 

Class  D  Mishaps  Class  C  Mishaps  Class  A/B  Mishaps 
Figure  2  Risk  Matrix  for  ISC  Seattle 
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Table  5  High  Risk  Deviations^  for  ISC  Seattle 


RIN 

(Risk  Contribution) 

Deviation* 

Operation/ 

Evolution 

Function 

Dominant 

Location 

Incorrect  position,  direction, 
power/speed  (Item  25.2) 

Pier 

Services 

Operating  powered 
vehicles 

Pier  36 

Contact  wiih/struck  against 
(Item  25.19) 

Pier 

Services 

Operating  powered 
vehicles 

Pier  36 

Incorrect  position,  direction, 
power/speed  (Item  20.2) 

Industrial 

Services 

Operating  powered 
vehicles 

Bldg.  7 

3.33 

(10.1%) 

Incorrect  position,  direction, 
power/speed  (Item  10.2) 

Base 

Services 

Operating  powered 
vehicles 

Bldg.  3 

3.3 

(10%) 

Inadequate/no  sewage 
service  (Item  30.1) 

Pier 

Services 

Providing  sewage 
services 

Pier  36,  Pier  37, 
Roating  Dock 

System/equipment 
unavailable  (Item  5.1) 

Base 

Services 

Operating  industrial 
systems/equipment 

Bldg.  3 

t  The  remaining  deviations  had  risk  contributions  less  than  2.096  of  total  facility  risk. 

*  The  referenced  item  numbers  in  Table  A.  1  discuss  the  specific  causes  (including  equipment  failures,  human 
errors,  and  external  events),  mishaps,  and  safeguards  associated  with  these  deviations. 


6.1.3  Overall  Frequency  Bounds  for  Mishaps 

Table  6  summarizes  the  frequency  bounds  for  Class  A/B,  Class  C,  and  Class  D  mishaps  at  ISC 
Seatde.  This  information  indicates  the  expected  frequency  ranges  in  which  mishaps  will  occur  for  each 
mishap  class.  The  mishap  frequency  bounds  were  determined  using  the  information  from  Figure  2  and 
the  upper  and  lower  frequency  bounds  for  each  mishap  frequency  category  (see  Reference  1). 


Table  6  Overall  Evaluation  Results  for  ISC  Seattle 


Unit 

Frequency  Bounds  for  Mishaps  (per  year) 

Expected  Number  of  Occurrences 
over  50  Years 

A/B 

C 

D 

A/B 

C 

D 

ISC 

Seattle 

0.1  to  1 

3  to  31 

69  to  694 

-5  to  -50 

-150  to  -1,550 

-3,500  to  -35,000 
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6.1.4  Comparison  of  Analysis  Results  with  Mishap  Reporting  (MISREP)  Data 

Table  7  compares  the  estimated  frequency  bounds  for  mishaps  associated  with  ISC  Seattle  to  actual 
mishap  frequencies  based  on  mishap  reporting  data  (MISREP  data)  from  the  last  5  years.  A  MISREP 
database  search  was  performed  for  ISC  Seattle  and  major  tenant  commands. 


Table  7  Comparison  of  Estimated  Mishap  Frequencies  for  ISC  Seattle  Vessel  Class  with 
Mishap  Reporting  Data 


Unit 

Estimated  Frequency  Bounds  for 
Mishaps  (per  year) 

Mishap  Frequencies  Based  on  USCG  (MISREP) 
Data  (per  year)’ 

A/B 

C 

D 

A/B* 

C* 

D* 

ISC  Seattle 

0.1  to  1 

3  to  31 

69  to  694 

None  reported  (<0.2/yr) 

-3 

-4 

‘  MISREP  search  was  conducted  for  ISC  Seattle  and  major  tenant  commands. 

^  Based  on  0  Class  A/B  mishaps  over  5  years  (assumed  <  1  mishap/5  years). 

^  Based  on  13  Class  C  mishaps  over  5  years  (13  mishaps/5  years). 

^  Based  on  22  Class  D  mishaps  over  5  years  (22  mishaps/5  years). 

6.2  RESULTS  FOR  SELECTED  RISK  INFORMATION  TYPES 

This  section  presents  results  for  the  risk  information  types  selected  in  Table  2,  The  coarse  hazard 
analysis  recommendations  are  presented  in  Section  8. 

The  following  figures  and  tables  provide  specific  risk  information: 


Figure  or  Table 

Description 

Figure  3  —  Risk  Contribution  of 
Operations/Evolutions 

Bar  chart  of  the  risk  contributions 

Table  8  —  High  Risk  Operations/Evolutions 

List  of  operations/evolutions  contributing  to 
-80%  of  facility  risk  and  the  deviations  that 
contribute  to  -80%  of  the  operation/evolution 
risk 

Figure  4  —  Risk  Contribution  of  Functions 

Bar  chart  of  the  risk  contributions 

Table  9  —  High  Risk  Functions 

List  of  functions  contributing  to  -80%  of 
facility  risk  and  the  deviations  that  contribute 
to  -80%  of  the  function  risk 

Figure  5  —  Risk  Contribution  of  Locations 

Bar  chart  of  the  risk  contributions 
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Figure  or  Table 

Description 

Table  10  —  High  Risk  Locations 

List  of  locations  contributing  to  -80%  of 
facility  risk  and  the  deviations  that  contribute 
to  -80%  of  the  location  risk 

Figure  6  —  Risk  Contribution  of  Deviation 

Types 

Bar  chart  of  the  risk  contributions 

Table  1 1  —  High  Risk  Deviation  Types 

List  of  deviation  types  contributing  to  -80%  of 
facility  risk  and  the  deviations  that  contribute 
to  -80%  of  the  deviation  type  risk 

Table  12  —  Risk  Contribution  of  Locations  by 
Function 

Matrix  of  risk  contribution  (location  vs. 
function) 

Table  13  —  Risk  Contribution  of  Deviation 

Types  by  Function 

Matrix  of  risk  contribution  (deviation  type  vs. 
function) 

Table  8  High  Risk  Operations/Evolutions 


Table  8  High  Risk  Operations/Evolutions  (cont’d) 


Trash  removal  services  9  (0.3) 


uoipunj 


Figure  4  Risk  Contribution  of  Functions  —  ISC  Seattle 


Table  9  High  Risk  Functions 


uoijBDoq 


Figure  5  Risk  Contribution  of  Locations  —  ISC  Seattle 


Deviations  Contributing  to  -80%  of  Location  Risk 


Inadcquatc/no  sewage  services  Base  Services  Providing  sewage  services  11,5% 

Excessive  static  structural  loading  Pier  Services  Opcrating/niaintaining  6% 

_  structures 


Tabic  10  High  Risk  Locations  (cont’d) 
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Figure  6  Risk  Contribution  of  Deviation  Types  —  ISC  Seattle 


lustrial  Services  |  Operating  lifting  equipment  I  3.4% 


Table  11  High  Risk  Deviation  Types  (cont’d) 


Tabic  13  Risk  Contribution  of  Deviation  Types  by  Function  —  ISC  Seattle* 
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7.  OBSERVATIONS 


This  section  presents  observations  on  the  coarse  hazard  analysis  results. 

7.1  ANALYSIS  SCOPE  OBSERVATIONS 

•  Because  of  time  constraints,  not  all  functions  for  each  evaluated  operation/evolution  were 
addressed  by  the  hazard  analysis  team.  However,  all  ISC  functions  perceived  as  the  most 
significant  for  the  facility’s  risk  were  evaluated.  This  information  should  support  meaningful 
risk  management  decisions. 

7.2  FACILITY  RISK  OBSERVATIONS 

•  The  risk  matrix  in  Figure  2  shows  a  distribution  of  potential  Class  A/B,  Class  C,  and  Class  D 
mishaps.  The  number  of  potential  mishaps  decrease  on  a  straight  line  as  mishap  severity 
increases,  with  the  majority  of  potential  Class  A/B  mishaps  being  even  lower  than  an  imagined 
line  would  suggest  (indicating  an  emphasis  on  reducing  large  consequence  mishaps).  This  type 
of  result  is  common  for  a  facility  that  has  been  operated  for  a  relatively  long  time  and  has 
focused  on  protecting  against  very  significant  or  very  frequent  mishaps. 

•  The  first  four  deviations  shown  in  Table  5  (high  risk  deviations)  are  associated  with  operating 
powered  vehicles.  Powered  vehicles  have  limited  space  for  maneuvering,  both  on  the  piers  and 
on  the  roads/parking  lots.  Combining  this  restriction  with  the  amount  of  activity  required  to 
support  vessels  in-port,  it  is  somewhat  expected  that  a  majority  of  the  most  significant  deviations 
would  involve  operating  powered  vehicles.  Although  private  and  government  vehicles  ignoring 
ISC  traffic  laws  contribute  to  the  risk  of  these  deviations,  the  higher  risk  contributors  involve 
forklifts. 

•  The  last  two  deviations  in  Table  5  (inadequate/no  sewage  service  and  system/equipment 
unavailable)  deal  with  losses  beyond  those  directly  affecting  safety  (e.g.,  economic  or  mission 
impacts).  Inadequate/no  sewage  represents  mission  and  environmental  impacts  associated  with 
degraded  sewage  services.  System/equipment  unavailable  represents  economic  and  mission 
impacts  associated  with  equipment  unavailability  within  Base  Services.  This  deviation  entails  the 
costs  of  contracting  off  base  for  replacement  services. 

•  The  expected  frequency  of  mishap  events  shown  in  Table  6  (overall  evaluation  results)  appears 
to  be  reasonable  for  a  facility  providing  industrial  and  personnel  support.  The  Class  D  mishap 


43 


estimates  appear  high  but  more  than  likely  reflect  a  higher  occurrence  of  numerous,  low  cost 
Class  D  events  (e.g.,  minor  equipment  damage  from  vehicle  impacts). 

•  Comparing  the  team’s  estimated  mishap  frequencies  with  actual  mishap  frequencies  derived  from 
MISREP  data  (Table  7),  the  team’s  estimates  are  higher  than  those  found  in  the  MISREP 
database,  particularly  on  Class  D  mishap  estimates.  A  number  of  factors  influence  the 
discrepancy  between  analysis  results  and  MISREP  data: 

(1)  Four  of  the  six  significant  deviations  listed  in  Table  5  are  associated  with  physical 
impacts  by  powered  equipment.  The  subject  matter  experts  had  seen  the  results  of 
numerous  vehicle  and  forklift  incidents  (which  were  reflected  in  their  deviation  risk 
responses).  These  events  were  probably  low  cost  mishaps  that  went  unreported.  This 
is  believed  to  be  the  dominant  reason  for  the  discrepancy  between  the  analysis  results  and 
MISREP  data  for  Class  D  (possibly  Class  C)  mishaps. 

(2)  Two  of  the  six  significant  deviations  in  Table  5  are  associated  with  equipment 
unavailability  or  loss  of  a  service  (the  analysis  searched  for  losses  beyond  health  and 
safety  losses).  These  deviations  had  economic,  mission,  or  environmental  impacts  that 
would  not  be  reported  in  the  MISREP  system  (especially  mission  or  environmental 
events) 

(3)  The  team  may  have  been  influenced  by  recent  mishap  events,  causing  them  to 
overestimate  mishap  event  frequencies  and  assign  higher  frequency  scores. 

7.5  OPERATION/EVOLUTION  RISK  OBSERVATIONS 

Base  Services  and  Pier  Services  are  the  higher  risk  operations/evolutions  (see  Figure  3).  Table  8 
shows  that  the  risk  of  providing  Base  Services  is  affected  the  most  by  (1)  operating  powered  vehicles  and 
(2)  operating  industrial  systems/equipment.  Powered  vehicle  operations  for  Base  Services  include  both 
base  traffic  and  forklift  traffic  (both  leading  to  physical  contact  mishaps).  Table  8  shows  that  the  risk 
of  providing  Pier  Services  (see  Figure  3)  is  also  affected  the  most  by  operating  powered  vehicles,  which 
leads  to  equipment  damage  and  loss  and  physical  contact  injuries. 

7.4  FUNCTION  RISK  OBSERVATIONS 

Operating  powered  vehicles  is  the  dominate  risk  contributing  function  (see  figure  4).  Table  9  shows 
that  the  main  contributor  to  operating  powered  vehicles  is  from  incorrect  position,  direction,  speed  and 
contact  with/struck  against,  which  leads  to  equipment  damage  and  loss  and  physical  contact  injuries. 
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7.5  LOCATION  RISK  OBSERVATIONS 

Building  3  and  Pier  36  are  the  higher  risk  contributing  locations  (see  Figure  5).  Table  10  shows 
that  the  main  contributor  to  Building  3  risk  is  unavailability  of  industrial  systems/equipment  (mainly 
facility  engineering  equipment),  which  results  in  economic  losses  (the  ISC  would  contract  out  for 
replacement  services)  and  mission  losses.  Pier  36  risk  is  driven  by  misoperation  of  powered  vehicles 
and  physical  injuiy  associated  with  powered  vehicles.  Vehicle  maneuvering  space  is  tight  on  the  piers, 
and  vehicles  can  enter  the  flow  of  traffic  from  several  locations,  increasing  the  risk  of  accidents. 

7. 6  DEVIATION  TYPE  RISK  OBSERVATIONS 

Misoperation,  physical  exposure,  and  unavailability  are  the  higher  risk  deviation  types  (see  Figure 
6).  Table  1 1  shows  that  powered  vehicle  deviations  dominate  misoperation  and  physical  exposure  risk 
and  lead  to  equipment  damage  and  physical  exposure.  Unavailability  risk  is  driven  by  degraded  sewage 
services  (which  result  in  environmental  and  mission  losses)  and  the  unavailability  of  facility  engineering 
equipment  (which  results  in  economic  and  mission  losses). 
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8.  RECOMMENDATIONS 


The  following  are  the  reconunendations  developed  by  the  ISC  Seattle  coarse  hazard  analysis  team 
to  help  reduce  the  risks  of  potential  mishaps. 


OPERATING  VESSELS,  VEHICLES,  AIRCRAFT,  OR  EQUIPMENT 
Recommendation  1  [LRIN  {\A.l  6,  Revised  RIN)]*^ 

Consider  dedicating  fitll-time  personnel  to  forklift  operatiom.  This  action  is  designed  to  lower  the 
frequency  of  potential  forklift  mishaps  by  ensuring  that  only  experienced  personnel  operate  the  equipment. 

Recommendation  2  [ERIN  (0.9,  Revised  RIN)] 

Consider  creating  a  centralized  office  for  administering  powered  equipment.  Currently,  the  equipment  is 
issued  at  three  locations  on  base:  Facility  Engineering,  NESU,  and  Comptroller.  A  centralized  office  could 
keep  track  of  all  the  equipment,  coordinate  equipment  scheduling,  and  maintain  equipment  preventive 
maintenance  records. 

Recommendation  3  [ARZ7/  (7.23,  Revised  RIN)] 

Consider  providing  additional  lighting  in  Building  7  and  Building  3  to  increase  visibility.  This  will  help 
reduce  the  likelihood  of  misjudgments  by  forklift  and  equipment  operators. 

Recommendation  4  [ERIN  (0.04,  Revised  RIN)] 

Consider  implementing  a  USCG  policy  on  periodic  rests  for  crane  operators  (e.g.,  15  minutes  every  2 
hours).  This  will  minimize  the  potential  for  fatigue-related  errors  by  the  operator. 

Recommendation  5  [ERIN  (I.l  1,  Revised  RIN)] 

Consider  modifying  scfety  standards  to  allow  the  purchase  of  steel-toed  shoes  that  have  soft,  nonslip  soles. 
This  will  address  the  need  for  protection  against  both  falling  objects  and  slipping  hazards.  Current  steel¬ 
toed  shoes  have  hard  soles  that  slip  easily  on  floor  and  step  surfaces. 


*This  analysis  did  not  include  determining  the  risk  reduction  of  recommendations;  however,  a  standard  analysis 
would  be  expected  to  include  this  information. 
t[Change  in  RIN  if  the  recommendation  is  implemented  (Initial  RIN,  Revised  RIN)] 
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Recommendation  6 


[LRINiS.lZ,  Revised  RIN)] 


Consider  providing  warning  lights  at  building  exits  and  at  pier  entrances/exits  to  slow  down  powered 
equipment  as  it  transits  into/out  of  buildings/piers.  This  will  minimize  the  likelihood  of  powered 
equipment  being  struck  by  a  vehicle  that  has  failed  to  yield  the  right-of-way. 

Recommendation  7  [LRIN  (6.78,  Revised RIN)] 

Consider  installing  four-way  stop  signs,  which  will  require  powered  equipment  to  stop  when  exiting 
buildings.  This  will  minimize  the  likelihood  of  powered  equipment  being  struck  by  a  vehicle  that  has 
failed  to  yield  the  right-of-way. 

Recommendation  8  [LRIN  (7.1 1,  Revised  RIN)] 

Consider  implementing  a  policy  requiring  vehicles  to  give  right-of-way  to  forklifts  and  powered 
equipment.  This  will  help  prevent  incidents  where  a  forklift  must  try  to  stop  abruptly  to  avoid  an 
oncoming  vehicle. 

Recommendation  9  [LRIN  (0.07,  Revised  RIN)] 

Consider  providing  spill  kits  on  the  forklifts  to  enable  immediate  response  to  liquid  spills  near  storm  water 
drains.  Forklifts  often  transport  hazardous  materials.  A  forklift  driver  may  need  to  react  immediately  to 
a  material  spill  to  prevent  materials  from  entering  the  storm  water  system. 

Recommendation  10  [LRIN  (0.9,  Revised  RIN)] 

Consider  streamlining  the  chain  of  command for  processing  requisitions  for  powered  equipment  spare 
parts  to  allow  rapid  replacement  of  spare  parts.  This  would  increase  powered  equipment  availability  for 
ISC  users  and  tenant  commands. 

Recommendation  11  [LRIN  Revised  RIN)] 

Consider  requiring  periodic  requalification  training  for forklift  operators  based  on  (1)  the  length  of  time 
since  previous  training  and  (2)  operating  time.  This  will  help  ensure  that  anyone  operating  powered 
equipment  is  adequately  trained. 
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Recommendation  12  [ARIN  (10.05,  Revised  JUN)] 

Consider  requiring  chains  for  operating  powered  equipment  in  icy  weather.  This  will  reduce  the 
likelihood  of  loss  of  control  of  the  equipment.  Equipment  with  chains  could  be  staged  in  outside  areas  for 
use  on  icy  surfaces,  thereby  avoiding  use  of  the  equipment  indoors  (which  could  tear  up  floor  surfaces). 

Recommendation  13  [LRIN  (1 3.47,  Revised  RJN)] 

Both  the  JSC  and  tenant  command  (including  vessels)  should  consider  requiring  unit  all-hands  training 
on  forklift  operations.  The  training  should  be  designed  to  increase  overall  awareness  of  forklift  issues  such 
as  scheduling,  safety,  and  traffic  patterns. 

Recommendation  14  [tJUN  (0.39,  Revised  RIN)^ 

Consider  posting  speed  limit  signs  at  additional  locations  on  the  piers.  Vehicle  and  equipment  operators 
are  frequently  exceeding  speed  limits  on  the  piers. 

Recommendation  15  [AR/V  (0.04,  Revised  Rllfil 

Consider  implementing  a  USCG policy  on  training  riggers  on  load-lifting  operations.  This  will  avoid 
relying  solely  on  on-the-job  training  and  local  policies  for  safe  load-lifting  practices  and  will  also  help 
ensure  that  these  practices  are  consistently  implemented  by  all  shore-based  riggers. 

Recommendation  16  [LRJN  (3.33,  Revised  RIN)] 

Consider  point-system  penalties  for  motor  vehicle  violations,  which  would  be  applied  to  base-driving 
privileges.  This  will  help  minimize  repeated  violations. 

Recommendation  17  [LRIN  (3.33,  Revised  JUN)] 

Consider  adding  seat  belt  violations  to  the  point  system  for  limiting  base-driving  privileges.  This  will  help 
minimize  repeated  violations. 

Recommendation  18  [LRIN  (3.33,  Revised  RIN)} 

Consider  increasing  the  frequency  of  all-hands  training  on  motor  vehicle  safety  (ISC  and  tenant 
commands).  This  will  help  ensure  that  all  personnel  are  attentive  to  motor  vehicle  safety  issues. 
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Recommendation  19 


[MUNi3.33,  Revised RJN)] 


Consider  more  strictly  enforcing  motor  vehicle  moving  violatiom  per  the  JSC  Standard  Operating 
Procedure.  This  will  help  minimize  motor  vehicle  violations. 

Recommendation  20  [LRIN  (3.33,  Revised  RJN)'] 

Consider  more  strictly  enforcing  the  requirement  that  ISC  tenant  commands  follow  the  ISC  Standard 
Operating  Procedure  and  COMDINST  when  operating  motor  vehicles.  This  will  help  minimize  motor 
vehicle  violations. 

OPERA  TING/MAINTAINING  STRUCTURES 
Recommendation  21  [S.RIN  (0.66,  Revised  RJN)] 

Consider  defining  a  program  of  (I)  regular  visual  inspections  of  piles  supporting  Pier  37,  Pier  36, 
Building  3,  and  the  apron  for  Piers  36/37  and  (2)  selective  nondestructive  examinations  (e.g.,  ultrasonic 
tests)  of  wooden  piles  supporting  Pier  36,  Building  3,  and  the  apron  for  Piers  36/3 7.  Regular  inspections 
and  examinations  can  identify  maintenance  issues  and  reduce  the  risk  associated  with  structural  failures. 

Recommendation  22  [tJUN  (0.39,  Revised  RJN)] 

Consider  modifying  the  guides  that  keep  the  floating  dock  in  place  to  (I)  help  prevent  damage  to  the  piles 
and  (2)  reduce  the  potential for  personnel  injury  during  maintenance  (being  caught  between  the  guide  and 
piles).  The  guides  were  designed  for  a  cylindrical  wood  pile.  The  current  piles  are  octagonal  (or  some 
other  multisided  geometric  shape)  and  are  made  of  concrete.  The  shape  and  design  of  the  guides  damage 
the  piles  and  require  frequent  maintenance.  A  new  guide  design  suited  for  the  piles  design  should  be 
chosen. 

Recommendation  23  [ARIN  (0.66,  Revised  RJN)] 

Consider  developing  and  implementing  a  method  to  regularly  check  structures  for  gross 
movement/deflection  using  simple  visual  observations.  A  marking  method  across  structural  joints  can 
indicate  structural  problems  before  a  serious  loss  occurs. 

Recommendation  24  [ARIN  (0.63,  Revised  RIN)] 

Consider  implementing  a  formal  system  for  keeping  personnel  (especially  new  personnel)  who  are 
responsible  for  movement/placement  of  heavy  loads  aware  of  (I)  current  load  limits  on  the  piers  and  in 
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Building  3  and  (2)  the  types  of  loads  that  may  exceed  those  limits.  This  system  should  address  the  roles 
of  base  personnel,  vessel  personnel,  and  security  guards  in  making  sure  that  load  limits  are  not  exceeded. 

Recommendation  25  [^RIN  {0.Q9,  Revised  BIN)] 

Consider  ensuring  that  existing  secondary  emergency  exits for  Building  1  are  (1)  readily  identifiable  from 
within  the  building  and  (2)  provide  unobstructed  egress  from  the  building  24  hours  a  day.  Some 
emergency  exit  signs  were  missing  in  Building  1,  and  some  of  the  emergency  exits  located  within  a  room 
w'ere  inaccessible  after  hours  because  the  room  was  locked. 

Recommendation  26  [BRIN  (0.003,  Revised  RIN)] 

Consider  including  in  routine  safety  meetings  information  about  site  asbestos  and  lead  exposure  risks  (and 
associated  protection  precautions).  Due  to  the  age  of  the  buildings  and  the  frequency  of  maintenance, 
routinely  reminding  employees  of  the  asbestos  and  lead  hazards  can  help  reduce  unnecessaty  exposure. 

Recommendation  27  [BRIN  (0.63,  Revised  RIN)] 

Consider  taking  additional  steps  to  protect  the  side  of  Building  1  from  vehicles  that  may  lose  control  on 
the  road  outside  of  the  site.  Building  1  is  within  a  couple  of  feet  of  a  major  thoroughfare  and  is 
unprotected  from  a  vehicle  collision. 

Recommendation  28  [BRIN  (0.3,  Revised  RINfl 

Consider  providing  a  nonskid  surface  along  the  emergency  escape  path  on  the  roof  of  Building  1.  The 
escape  path  on  the  roof  is  very  slick  and  may  present  a  significant  slipping  hazard  during  a  hasty 
evacuation  of  Building  1. 

Recommendation  29  [BRIN  (0.09,  Revised  RIN)} 

Consider  providing  fire  protection  insulation  for  the  exposed  structural  steel  members  in  Building  3. 
Insulation  would  help  prevent  the  paint  on  the  structural  members  from  burning.  Burning  paint  may 
weaken  the  structural  members  and  cause  them  to  collapse. 

Recommendation  30  [BRIN  (0.3,  Revised  RIN)] 

Consider  repairing  the  uneven  walkway  outside  of  Building  1.  The  walkway  is  a  tripping  hazard. 
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Recommendation  31 


[^RlNi0.09,  Revised  RIN)] 


Consider  upgrading  Building  1  to  make  emergency  exit  paths  in  ail  areas  of  the  building  consistent  with 
current  code  requirements.  Emergency  exits  consistent  with  codes  will  help  to  ensure  efficient  and 
effective  evacuation  of  the  building  during  a  fire. 

Recommendation  32  [LRIN  (0,3,  Revised  RIN)"] 

Consider  raising  the  railing  in  the  fifth  floor  stairwell  of  Building  1.  The  fifth  floor  stairwell  railing  is  too 
low  for  current  codes.  There  is  a  risk  of  someone  slipping  or  losing  their  balance  and  falling  over  the 
railing. 

Recommendation  33  [LRIN  (0.03,  Revised  RCV)] 

Consider  fastening  the  shelves  on  the  steel  frames  of  storage  bins  in  Building  3  (and  other  areas  as 
applicable)  to  reduce  the  likelihood  of  equipment  falling  from  the  shelves.  The  shelving  in  some  areas  is 
not  fastened  to  the  steel  frames.  As  materials  are  placed  on  or  removed  from  the  shelves,  the  shelves  may 
slide,  causing  the  shelving  and  materials  to  fall. 

Recommendation  34  [LRJN  (0.96,  Revised  RIN)] 

Consider  implementing  a  system  to  ensure  that  structures  are  appropriately  inspected  after  an  earthquake 
in  the  Seattle  area.  An  appropriate  method  for  assessing  damage  from  an  earthquake  will  help  ensure  that 
potential  structural  issues  are  discovered  and  addressed. 

Recommendation  35  [LRIN  (0.33,  Revised  RIN)] 

Consider  defining  an  appropriate  inspection/monitoring  program  for  the  piles  supporting  the  foundations 
of  Building  1,  Building  2,  and  Building  7.  These  buildings  were  built  on  fill  land  next  to  the  sound  and 
are  more  than  70  years  old.  Inspection  and  monitoring  of  the  piles  will  identify  potential  structural  issues. 

Recommendation  36  [tJUN  (0.09,  Revised  RIN)] 

Consider  upgrading  the  fire  alarm  system  in  Building  1.  The  current  fire  alarni  system  does  not  meet  code 
and  may  not  sufficiently  warn  the  occupants  of  a  fire. 
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Recommendation  37  [A/?ZV(0.09,  Revised  RIN)] 

Consider  installing  a  sprinkler  system  in  Building  1.  A  sprinkler  system  would  give  the  occupants  of 
Building  1  additional  time  to  evacuate  the  building  and  would  help  mitigate  fire  damage. 

Recommendation  38  [hRIN  (Screened,  Revised  RIN)] 

Consider  implementing  routine  tests  to  ensure  the  dependability  of  safety  switches  on  motor-driven  doors. 
Periodically  testing  the  switches  will  help  ensure  that  the  safety  mechanism  prevents  the  door  from  causing 
serious  damage  to  personnel  or  equipment. 

Recommendation  39  [tJUN  (0.09,  Revised  RIN)] 


Consider  implementing  a  formal  test  program  for  the  fire  protection  system  installed  under  Pier  36, 
Building  3,  and  the  apron  for  Piers  36/37.  The  reliability  of  the  fire  protection  system  is  questionable. 
A  test  program  would  help  ensure  more  reliable  operation. 

Recommendation  40  [MUN  (0.63,  Revised  RIN)] 

Consider  installing  shear  walls  in  Building  1  and  Building  7  to  help  minimize  the  vulnerability  of  those 
builaings  to  structural  damage  in  the  event  of  a  significant  earthquake.  The  shear  walls  will  correct  some 
of  the  seismic  design  weaknesses  in  these  buildings  and  improve  the  buildings’  resilience  to  earthquakes. 

Recommendation  41  [LRIN  (0.06,  Revised  RIN)] 

Consider  replacing  the  transition  piece  between  the  boathouse  and  the  floating  dock  with  a  curved  plate 
(instead  of  the  current  flat  plate).  As  the  floating  dock  and  boath6use  move  independently,  the  transition 
piece  becomes  a  tripping  hazard  as  it  is  currently  designed. 

PRO  VIDING  SER  VICES/UTILITIES 
Recommendation  42  [LRIN  (0.006,  Revised  RIN)] 

Consider  providing  a  filtration  system  for  the  drinking  water  piping  in  Building  1.  The  water  in  Building 
1  contains  a  reportable  quantity  of  lead,  and  a  filtration  system  may  correct  the  problem. 
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Recomniend2tion  43 


[ARIN  (03,  Revised  RIN)] 


Consider  modifying  the  compressed  air  system,  air  supply  lines,  or  the  firewater  sprinkler  system  in 
Building  3  to  reduce  the  number  of  times  that  water  must  be  removed  from  the  sprinkler  piping  as  a  result 
of  leaks  in  the  air  supply  lines.  The  air  supply  lines  leak.  If  the  compressed  air  system  fails,  the  air  supply 
lines  eventually  lose  enough  pressure  to  actuate  the  firewater  sprinkler  system  control  valves  and  flood  the 
normally  diy  portion  of  the  sprinkler  system  (sprinkler  water  is  not  discharged  into  the  building  because 
the  sprinkler  heads  remain  closed).  Failure  of  one  or  more  sprinkler  heads  under  these  conditions  may 
cause  economic  damage.  Also,  the  firewater  sprinkler  system  must  be  dried  out  each  time  this  occurs. 

Recommendation  44  [ARIN  (0.006,  Revised  RIN)] 

Consider  replacing  the  piping  and  fixtures  in  the  water  supply  lines  for  Building  1  to  eliminate  lead 
exposure  risks  in  the  building’s  potable  water  supply.  The  water  in  Building  1  contains  a  reportable 
quantity  of  lead,  and  replacing  the  piping  and  fixtures  in  the  water  supply  line  may  correct  the  problem. 

Recommendation  45  [ARIN  (0.006,  Revised  RIN)] 

Consider  providing  a  baclfiow  preventer  to  keep  particulates  in  the  firewater  system  from  entering  the 
potable  water  system  in  the  event  of  a  loss  of potable  water  supply  pressure.  The  firewater  system  may 
contain  foreign  matter  unsuitable  for  potable  water  use,  and  loss  of  water  supply  pressure  may  allow  water 
in  the  firewater  system  to  contaminate  the  potable  water  system. 

Recommendation  46  [ARIN  (Screened,  Revised  RIN)] 

Consider  providing  sound  barriers  around  air  compressors  to  eliminate  the  need  for  hearing  protection 
in  areas  where  compressors  are  operating.  It  is  difficult  to  require  (and  enforce)  hearing  protection 
around  some  compressors  due  to  their  location.  Placing  sound  barriers  around  these  compressors  may 
eliminate  the  need  for  hearing  protection. 

Recommendation  47  [ARIN  (Screened,  Revised  RIN)] 

Consider  whether  hearing  protection  should  be  worn  at  all  times  in  areas  where  loud,  periodically 
operating  equipment  (e.g.,  generators,  compressors)  could  start  at  any  time.  Some  locations  contain 
equipment  (e.g.,  generators)  that  only  operates  periodically.  Sound  surveys  should  be  considered  to 
determine  whether  hearing  protection  is  warranted  in  these  areas. 


54 


Recommendation  48 


[l^RIN  (0.03,  Revised  RIN)] 


Consider  immunizing  all  maintenance  personnel  against  hepatitis  due  to  possible  contact  with  the  selvage 
system.  This  will  help  provide  workers  the  assurance  that  they  are  protected  and  will  avoid  the  need  for 
extensive  testing  of  workers  for  hepatitis. 

Recommendation  49  [LRIN  (0.96,  Revised  RIN)'\ 

Consider  improving  craft  training  in  specific  technologies  (especially  new  technologies  such  as  PC 
controllers).  Methods  considered  inefficient  by  today’s  technological  standards  are  often  used  due  to  the 
lack  of  craft  skills.  New  and  improved  skills  can  increase  productivity  and  reduce  cost. 

Recommendation  50  [tJUN (\. 2,  Revised RINfi 

Consider  defining  an  appropriate  preventive  maintenance  program  for  the  high  voltage 
tran^ormers/switchgear  at  the  site.  Currently,  there  is  no  formal  preventive  maintenance  program  for  this 
equipment. 

Recommendation  51  [LRIN  (1.2,  Revised  RIN)"] 

Consider  tranrferring  operation  of  high  voltage  transformers/switchgear  at  the  site  to  the  local  utility. 
The  local  utility  is  more  qualified  to  maintain  the  transformers  and  switchgear,  and  transferring  this 
operation  will  reduce  the  Coast  Guard’s  risk  associated  with  high  voltage  operations. 

Recommendation  52  [^RIN  (0.6,  Revised  RINfi 

Consider  implementing  a  formal  system  defining  how  base  personnel  will  monitor  contractor  work  and 
equipment/materials  provided  by  contractors  to  identify/correct  potential  quality  problems.  A  formal 
system  will  help  the  Coast  Guard  ensure  that  contractors  are  providing  quality  services  and  materials. 

Recommendation  53  [AR/7/  (0.06,  Revised  RIN)] 

Consider  periodically  inspecting  or  replacing  the  hose  used  to  refuel  vessels  at  the  floating  dock.  There 
is  currently  no  inspection  or  replacement  requirement  for  the  refueling  hose.  A  hose  failure  could  result 
in  a  fire  or  environmental  impact. 
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Recommendation  54  [ARIN  (0.06,  Revised RIN)] 

Consider  providing  secondary  containment  (e.g.,  a  curbed  area)  for  the  fuel  unloading  area  near  the 
underground fuel  storage  tank  to  help  prevent  fuel  spills  from  entering  Puget  Sound.  A  spill  during  fuel 
unloading  would  enter  the  storm  water  system.  Secondary  containment  would  give  the  Coast  Guard  time 
to  remove  the  spill  before  it  enters  Puget  Sound,  causing  environmental  impact. 

Recommendation  55  [LRJN  (0.03,  Revised  RIN)] 

Consider  implementing  an  JSC  instruction  requiring  vessel  Commanding  Officers  to  be  aware  of  and 
implement  safeguards  needed  when  handling/transferring  ammunition  on/off  vessels.  Acceptable 
ammunition  safeguards  have  not  been  consistently  implemented  by  vessels  moored  at  the  ISC. 

Recommendation  56  \frIUN  (0.06,  Revised  RIN)] 

Consider  replacing  the  current fueling  system  for  the  floating  dock  with  a  system  positioned  on  the  apron 
for  Piers  36/37  and  a  boom  that  extends  to  the  fueling  positions.  The  hose  for  the  fueling  system  is 
attached  (below  the  water  line)  to  multiple  floating  structures  that  can  move  independently  of  one  another. 
The  system  is  basically  unprotected  from  severe  weather/waves  and  vessels  and  could  be  ruptured, 
resulting  in  environmental  impact.  The  apron  would  provide  a  stable,  more  protected  location  for  the 
system. 

Recommendation  57  [LRIN  (0.09,  Revised  RIN)] 

Consider  training  on  the  physical  hazards  associated  with  lifting/transferring  small  arms  ammunition. 
This  will  help  minimize  the  occurrence  of  strain-type  injuries. 

Recommendation  58  [LIUN  (0.03,  Revised  lUN)] 

Consider  providing  contracted  security  personnel  (armed)  for  roving  security  watchstanding  functions. 
This  will  help  ensure  adequate  security  enforcement  under  a  single  command. 
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9,  BENEFIT  OF  IMPLEMENTING  RECOMMENDATIONS 


Attachment  B  provides  a  means  for  quantitatively  assessing  the  benefit  of  implementing  the 
recommendations  discussed  in  Section  8.  The  benefit  of  implementing  a  recommendation  is  assessed  by 
establishing  the  reduction  in  risk  that  is  expected  if  the  recommendation  is  implemented.  Refer  to 
Reference  1  for  guidance  on  evaluating  the  recommendations.  Figure  7  shows  the  estimated  risk 
reduction  ($/year)  associated  with  each  recommendation.  (Determining  the  risk  reduction  of 
recommendations  is  out  of  the  scope  of  this  analysis;  however,  Figure  7  and  Table  B.l  have  been 
included  for  demonstration  purposes.  This  exercise  would  normally  be  performed  for  a  standard 
analysis.) 


Recommendations 

^  Savings  estimate  assumes  Class  A/B  mishaps  cost  $300,000  and  Class  C/D  mishaps  cost  $30,000. 

Note:  Savings  shown  account  for  50-year  life  of  a  vessel 

Figure  7  Estimated  Range  of  Dollar  Savings  from  Implementing  Recommendations 
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10.  CONCLUDING  BEMARKS 


This  section  is  for  discussing  conclusions  that  con  be  mode  from  the  onafysis.  Becouse  this  onofysis 
did  not  include  evaluating  the  recommendations,  this  section  cannot  be  completed.  In  a  standard  report, 
this  section  should  answer  the  following  questions: 

•  What  are  observations  about  the  potential  risk  reduction  for  the  facility  if  all  of  the 
recommendations  are  implemented? 

•  Were  recommendations  generated  for  the  hi gh  risk  deviations  ? 

•  What  functions  or  deviations  should  be  considered  for  additional  risk  reduaion 
recommendations  ? 


•  Which  recommendations  appear  to  be  the  most  effective  in  reducing  risk? 

•  Which  recommendations  appear  to  be  of  marginal  benffit? 

•  Should  the  coarse  hazard  analysis  be  extended  or  broadened  to  cover  other  areas? 

•  Would  a  detailed  analysis  be  beneficial  and,  if  so,  what  subject  should  be  analyzed? 
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11.  REFERENCES 


1 .  Integrated  Safety  Assessment  (ISA)  User’s  Manual  (available  from  the  RDC). 

2.  COMDINST  M5100.47,  USCG  Safety  and  Environmental  Health  Manual. 
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ATTACHMENT  A 

COARSE  HAZARD  ANALYSIS  TABLE  FOR 
ISC  SEATTLE 


Tabic  A.1  Course  Hazard  Analysis  for  ISC  Seattle 


Comments:  Bldg.  3  •  High  risk 

Bldg.  I  -  Medium  risk 
*  Bldgs.  2, 7  *  Low  risk 


Tabic  A.1  Course  Hazard  Analysis  for  ISC  Seattle 
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Comments: 


Tabic  A.l  Course  Hazard  Analysis  for  ISC  Seattle 

Potable  Water  Services  -  Base  Services  Page:  A-12 


3.13  High  noise  exposure  Screened 


Table  A.l  Course  Hazard  Analysis  for  ISC  Seattle 


Comments:  BEQ- High  risk 


Tabic  A.l  Course  Hazard  Analysis  for  ISC  Seattle 


4. 1 4  Excessive  vibration  Screened 

exposure 
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Comments:  Bldg.  3  (Facility  Engineering)  -  High  risk 
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Industrial  Systems/Equipment -Base  Services  Page:  A-18 


Comments:  Bldg.  3  (Facility  Engineering)  -  High  risk 
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5.15  Radiation  exposure  Screened 
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6.16  Biological  hazards  Screened 

exposure 

Comments: 
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exposure 
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8. 1 3  High  noise  exposure  Screened 

CommenCs: 


Table  A.1  Course  Hazard  Analysis  for  ISC  Seattle 


Tabic  A.l  Course  Hazard  Analysis  for  ISC  Seattle 


Comments: 
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Comments:  Bldg.  3  (Facility  Engineering)  -  High  risk 
Roads.  Magazine  •  Medium  risk 
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10.14  Excessive  vibration  Screened 

exposure 
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11. IS  Radiation  exposure  Screened 
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14.15  Radiation  exposure  Not  evaluated 
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15.13  High  noise  exposure  Screened 


Table  A.1  Course  Hazard  Analysis  for  ISC  Seattle 


Comments: 


Table  A.l  Course  Hazard  Analysis  for  ISC  Seattle 

Industrial  Systems/Equipmcnt  (NESU)  -  Industrial  Services  Page:  A-59 


exposure 

Comments: 


Tabic  A.l  Course  Hazard  Analysis  for  ISC  Seattle 

Industrial  Systems/Equipment  (NESU)  •  Industrial  Services  Page:  A-60 


Table  A.1  Course  Hazard  Analysis  for  ISC  Seattle 

Compressed  Gas  Services  -  Industrial  Services  Page:  A-6I 


Comments: 


Table  A.1  Course  Hazard  Analysis  for  ISC  Seattle 

Compressed  Gas  Services  -  Industrial  Services  Page:  A-63 


reactive  materials 
exposure 


Table  A.1  Course  Hazard  Analysis  for  ISC  Seattle 


Comments: 


Administrative  Services  -  Industrial  Services 


o 

2: 


Comments:  Bldg.  7  -  High  risk 

Bldg.  3  -  Medium  risk 
HAZMAT  Storage  -  Low  risk 
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20.9  Fire/cxplosion  Screened  Yearly  Tire  inspections  with 

Seattle  Fire  Department 
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20.15  Rad ialion  exposure  N/A 
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transit 

Comments:  Bldg.  7,  HAZMAT  Storage  -  Medium  risk 
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21,15  Radiation  exposure  Screened 


Comments:  Bldg.  7,  NESU  (vessel  activities)  -  Medium  risk 
HAZMAT  Storage  -  Low  risk 
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Table  A.l  Course  Hazard  Analysis  for  ISC  Seattle 


eo 


S) 

£ 


vs 

u 

o: 


C8 

a 

bfi 

CO 


U 


2 

tax 


ft) 

CO 


U 


ft) 

> 

u 

ft) 


v> 

bO 


a 

m 

V) 

ft) 

U 

a 

a 

a 

u 

CO 


CL 

a 

.a 


a 

ft) 

o 

eu 


a 

ee 

U 


CQ 

U 

ta 

*S 

bfi 

CO 


o 


a 

•2 

•S 

*> 

ft) 

Q 


o 

Z 


•O  -O 

g  s 


00  c 

o 


p 

2  J 

Vi 

8  O 

8  i2 

CO  o. 

»  o 


8 

1 


I -I  e  s. 


Z  s 
|1 
I 

S  E 

5  8 


U 

E 

2 

jj 

p 


£ 

8. 1 

V)  C 

^  E  *2 
O  « 


eo 

c 

u 

>> 


NO 


*  ft) 

II 

I 

•a 


.H 

‘S. 


c  o 

ft) 

c 

C  M 

S-  g-  -- 

8  -a 


.a  o 

I  is- 

^  c  p 

g  o  £ 
J2  «  . 

■s«i 


•a 

eS 

gf> 


eo 
p  .5 

S  "S 

Vi  JO 
o  „ 
2 

if 

^  s 

Xo 


’'O’ 

CM 


oo 


”  p 

r  o. 
-  oo  o 
.£2  p  ■ia 
•Cl  w  a 

-H  S  g 
2  o. 
j=  op  *= 

>•1  S' 


s  .s 


§  J 

:i  I 

o  p  ^ 
<=  8  ^ 
.2  S.U 

--  CO  *a 

Is-s 
IS  I 

JE  o  E 


e 

o 

•a 

p 

p 

Q. 

*P 

M 

E  S 

I  “ 

S  8 

i  S 

s-s 

u  ^ 


p 

rt 

c 

8 


S 

in 

a 

o 

1  = 

I  .s’ 


oo 

.£ 

§ 

X 

p 

-a 

£ 

•a 

c 

a 

p 

a  .ti 

51 


•S  E 

^  s 

•§>‘■8 

=  S 


P  P 

<£  <2 

is 

a 

ft) 

E 

E 

U 


<s 

cs 


p 

o 


2  2 
Q.  C. 
a  E 
-o  — 
c  £r 
a 

r-  - 

^  g) 

I  8 

e.  *a 


^*1 

•a  ^ 

s:  « 

K  3 
8  2 

iS  M 


P 

> 

a 

> 


a 


-a 

c 

a 

•a 

c 

1 


p 

X 

p  e 
*5.  o 

£  S 

g>j= 
o  .SP 


c 

.2 

10 

c 

.2 

c 

p 

ha 

P 

> 

8 

CO 

J 

a 

00 

.S 

1 

"p 

(O 

"o 

p 

^p 

p 

>► 

p 

.2 

E 

P 

Vi 

C 

I 

r‘8 

O 

00 

.E 

*c 

Q 

o 

E 

*p 

Vi 

8 

Jm 

p 

VI 

*p 

g 

S  is 

o 

8 

> 

> 

CO 

^2 

X  » 

> 

p 

i/> 

c  /p* 

2  p 

S.*a. 

a 

P  o 
§*.£ 

3  g. 


Comments:  Pier  36  -  High  risk 

Floating  Dock  -  Medium  risk 
Pier  37  -  Low  risk 
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24.14  Excessive  vibralion  Screened 

exposure 
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Comments:  Piers  36»  37;  Floating  Dock  -  Medium  risk 
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ATTACHMENT  B 


COARSE  HAZARD  ANALYSIS  RECOMMENDATIONS 
RISK  REDUCTION  ESTIMATES 
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